This Page Is Inserted by IFW Operations 
and is not a part of the Official Record 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of 
the original documents submitted by the applicant. 

Defects in the images may include (but are not limited to): 

• BLACK BORDERS 

• TEXT CUT OFF AT TOP, BOTTOM OR SIDES 

• FADED TEXT 

. ILLEGIBLE TEXT 

• SKEWED/SLANTED IMAGES 
. COLORED PHOTOS 

. BLACK OR VERY BLACK AND WHITE DARK PHOTOS 

• GRAY SCALE DOCUMENTS 



IMAGES ARE BEST AVAILABLE COPY. 



As rescanning documents will not correct images, 
please do not report the images to the 
Problem Image Mailbox. 



Searching PAJ 



1/2 



PATENT ABSTRACTS OF JAPAN 



(1 DPublication number : 1 1-046456 

(43)Date of publication of application : 16.02.1999 



1 - - 

(51)Int.CI. 




H02J 7/14 
H02P 9/04 






(21)Application number 


09-200317 


(71)Applicant 


: KOKUSAN DENKI CO LTD 




(22)Date of filing : 


25.07.1997 


(72)Inventor : 


NAKAGAWA MASANORI 










INABA YUTAKA 





(54) GENERATOR 
(57)Abstract: 

PROBLEM TO BE SOLVED: To make it possible to vary 
magnetic fields exerted on a generating coil, thereby variously 
controlling the characteristics of a permanent magnet generator 
when current is supplied to a battery or the like using the 
generator as power supply. 

SOLUTION: A rectifying and switching circuit 2 comprising 
bridgeconnected diodes Du-Dw, Dx~Dz and switching elements 
Fu-Fw, Fx-Fz connected in inversely parallel with the diodes, is 
placed between a permanent-magnet generator 1 and a load 3. A 
switching controller 4 which controls the switching elements Fu- 
Fw, Fx-Fz, so that an alternating-current control voltage with a 
given phase is applied from the battery B1 contained in a load 3 
to the generating coils Lu-Lw through the rectifying and 
switching circuit 2, is installed. The characteristics of the 
permanent-magnet generator 1 is variously varied by varying the 
phase of the alternating-current control voltage. 




LEGAL STATUS 

[Date of request for examination] 28.09.2000 

[Date of sending the examiner's decision of 1 7.1 2.2002 

rejection] 

[Kind of final disposal of application other than the 
examiner's decision of rejection or application 
converted registration] 

[Date of final disposal for application] 

[Patent number] 

[Date of registration] 

[Number of appeal against examiner's decision of 2003-00863 
rejection] 

[Date of requesting appeal against examiner's 15.01.2003 
decision of rejection] 

[Date of extinction of right] 



http://www1 9.ipdl.jpo.go jp/PA1 /result/detail/main/wAAAtNaaNsDA41 1 046456P1 .htm 



2003/10/25 



Searching PAJ 2/2 ^— V 



Copyright (C); 1998,2003 Japan Patent Office 



http://www1 9.ipdl jpo.go.jp/PA1 /result/detail/main/wAAAtNaaNsDA41 1 046456P1 .htm 



2003/10/25 



1/2 s<— V 



* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS ____ 

[Claim(s)] 

[Claim 1] The power plant which supplies a direct current to the load which has a voltage accumulation 
means by using as a power supply the permanent magnet generator equipped with the rotator which has 
the magnet field characterized by providing the following, and the stator which has a magneto coil The 
diode-bridge full wave rectifier circuit which consists of 2n diode (n is two or more integers) by which 
bridge connection was carried out rectifies the output of the aforementioned permanent magnet 
generator, and is supplied to the aforementioned load The rectification and the switching circuit which 
the antiparallel connection was carried out to aforementioned 2n piece diode, respectively, and was 
equipped with the switching circuit which consists of a 2n switching device by which bridge connection 
was carried out It is a predetermined phase angle to the induced voltage of the aforementioned magneto 
coil. 

[Claim 2] The power plant which supplies a direct current to the load which has a voltage accumulation 
means by using as a power supply the permanent magnet generator equipped with the rotator which has 
the magnet field characterized by providing the following, and the stator which has a magneto coil The 
diode-bridge full wave rectifier circuit which consists of 2n diode (n is two or more integers) by which 
bridge connection was carried out, rectifies the output of the aforementioned permanent magnet 
generator, and is supplied to the aforementioned load The rectification and the switching circuit which 
the antiparallel connection was carried out to aforementioned 2n piece diode, respectively, and was 
equipped with the switching circuit which consists of a 2n switching device by which bridge connection 
was carried out It is a predetermined phase angle to the induced voltage of the aforementioned magneto 
coil. 

[Claim 3] The power plant which supplies a direct current to the load which has a voltage accumulation 
means by using as a power supply the permanent magnet generator equipped with the rotator which has 
the magnet field characterized by providing the following, and the stator which has the magneto coil of n 
phase (n is three or more integers) The position transducer which detects the angle-of-rotation position 
of the aforementioned magnet field to each magneto coil The diode-bridge full wave rectifier circuit 
which consists of 2n diode (n is two or more integers) by which bridge connection was carried out, 
rectifies the output of the aforementioned permanent magnet generator, and is supplied to the 
aforementioned load The rectification and the switching circuit which the antiparallel connection was 
carried out to aforementioned 2n piece diode, respectively, and was equipped with the switching circuit 
which consists of a 2n switching device by which bridge connection was carried out It is a predetermined 
phase angle to the induced voltage of the aforementioned magneto coil. 

[Claim 4] The power plant which supplies a direct current to the load which has a voltage accumulation 
means by using as a power supply the permanent magnet generator equipped with the rotator which has 
the magnet field characterized by providing the following, and the stator which has the magneto coil of n 
phase (n is three or more integers) The position transducer which detects the angle-of-rotation position 
of the aforementioned magnet field to each magneto coil The diode-bridge full wave rectifier circuit 
which consists of 2n diode (n is two or more integers) by which bridge connection was carried out, 
rectifies the output of the aforementioned permanent magnet generator, and is supplied to the 
aforementioned load The rectification and the switching circuit which the antiparallel connection was 
carried out to aforementioned 2n piece diode, respectively, and was equipped with the switching circuit 
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which consists of a 2n switching device by which bridge connection was carried out It is a predetermined 
phase angle to the induced voltage of the aforementioned magneto coil. 

[Claim 5] The aforementioned control characteristic-ed is the claim 1 which is the output current pair 
rotational frequency property of the aforementioned permanent magnet generator, or the power plant of 
any one publication of four. 

[Claim 6] The aforementioned control characteristic-ed is the claim 1 which is the input-torque pair 
rotational frequency property of the aforementioned permanent magnet generator, or the power plant of 
any one publication of four. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the power plant which supplies 

power to a load by using a permanent magnet generator as a power supply. 

[0002] 

[Description of the Prior Art] Many permanent magnet generators are used as a generator driven with an 
internal combustion engine. As everyone knows, the permanent magnet generator is equipped with the 
stator which consists of a rotator which constituted the magnet field, and a magneto coil around which 
the armature core and this iron core were looped by attaching a permanent magnet in a rotator yoke. A 
rotator is attached in the axis of rotation of a prime mover, and the magnetic pole section which was 
prepared in a case, covering, etc. of a prime mover and which attached, was fixed to the section and 
prepared in the armature core is made to counter a stator through a predetermined gap by the magnetic 
pole section of a rotator. 

[0003] When supplying power to the load which has voltage accumulation meanses, such as a battery, 
from this kind of permanent magnet generator, in many cases, a magneto coil is constituted by the 
polyphase more than a three phase circuit (for example, when charging a battery), and the output of the 
magneto coil of this polyphase is supplied to a load through a diode-bridge full wave rectifier circuit. 
[0004] Drawing 15 shows an example of the torque pair rotational frequency property in the case of 
supplying power to the load which contains a battery through a rectifier circuit with the output of the 
permanent magnet generator attached in the internal combustion engine which drives vehicles, and a 
charging current pair rotational frequency property. It sets to this drawing and is taup. The input torque 
of a generator, and tauE Power torque when the power torque when opening a throttle valve fully and 
tauE ' extract some throttle valves, and R are rolling-stock-run resistance and taup. The input torque of 
a generator, and Ic The charging current (output current of a generator) of a battery and N are an 
engine's rotational frequencies [rpm]. 

[0005] Supposing it makes a throttle valve full open in order to start vehicles when the permanent 
magnet generator which has a property as shown in the internal combustion engine which drives vehicles 
at drawing 15 is attached Since torque required for a run is R+tau p+tauo (torque required in order for 
tauo to overcome the mechanical loss of an engine and vehicles and to make it run vehicles), if inertia is 
set to J and angular velocity is set to omega, the torque tau used for acceleration will be given by the 
following formula. 
[0006] 

Tau=J and (d omega/dt) =tauE- (R+tau p+tauo) — (1) 

If a throttle valve is made full open and start operation is performed, angular acceleration is given by the 
torque given by (1) formula, and vehicles are accelerated. If a rotational frequency approaches desired 
value, in order that an operator may extract a throttle valve, an engine's torque falls like tauE ' of 
drawing 15 , and settles in the rotational speed which this torque tauE ' is balanced with required torque, 
and has the speed of vehicles. 

[0007] (1) A formula shows that the acceleration performance of vehicles is decided by the difference of 
power torque tauE at the time of throttle full open, and torque (R+tau p+tauo) required for a run. 
Moreover, when the permanent magnet generator is attached in the internal combustion engine which 



http://www4.ipdl jpo.go.jp/cgi-bin/tran_web_cgi_ejje 



2003/10/25 



2/15 s<— V 



drives vehicles from (1) formula, it is input-torque taup of a permanent magnet generator. Since an 
acceleration performance is affected, it is this input-torque taup. If it can be made to change suitably 
according to a rolling-stock-run state, when required, the input torque of a generator is made small, and 
a bird clapper understands control of raising an engine's acceleration performance, possible. 
[0008] However, it sets to the permanent magnet generator which constitutes a field with a permanent 
magnet. Since the output VB xlc (VB is output voltage) will be decided uniquely and required input Kxtau 
p xN (K is a constant) will also be simultaneously decided if a load is decided, conventionally In order to 
suppose that the input torque of a permanent magnet generator cannot be changed suitably and to raise 
an acceleration performance, what controls the input torque of a permanent magnet generator was not 
performed at all. 

[0009] Moreover, since the charging current of the battery which flows in each rotational frequency was 
not able to be freely changed when a battery was charged with the rectification output of the permanent 
magnet generator which constitutes a field with a permanent magnet, When a possibility that the 
excessive charging current may flow is in a battery at the time of high-speed rotation of an engine The 
regulator of the output short circuit formula equipped with the control circuit which carries out on-off 
control of this switching device according to the output of the switching device for a short circuit and 
generator which short-circuit the output of a permanent magnet generator is formed. When the output of 
a generator became excessive, the switching device for a short circuit of this regulator is made into an 
ON state, and it was made to short-circuit the output of a generator. 
[0010] 

[Problem(s) to be Solved by the Invention] As mentioned above, in the conventional power plant which 
supplies power to the load which includes voltage accumulation meanses, such as a battery and a 
capacitor, by using a permanent magnet generator as a power supply, even if it was going to perform 
control of controlling the input torque of a generator in order to raise an acceleration performance since 
the property of the permanent magnet generator itself was uncontrollable, it was not able to be 
performed. 

[001 1] Although a design of an engine was made so that a power may enlarge as much as possible in 
order to obtain a predetermined acceleration performance for the input torque needed in order to 
operate a permanent magnet generator in each rotational speed of an engine conventionally as an eternal 
thing, since the technology which already raises a power is approaching a limitation, it is becoming 
difficult by devising a design of an engine to aim at improvement in an acceleration performance. 
[0012] Moreover, although it was made to restrict the power which forms the regulator of an output 
short circuit formula and is supplied to a load from a generator in the conventional power plant which 
was not able to control the output of a permanent magnet generator in order to prevent the excessive 
charging current flowing to a battery If the regulator of an output short circuit formula was used, since a 
big short-circuit current would flow through the switching device for a short circuit, what has the large 
current capacity as this switching device expensive needed to be used, and there was a problem that 
cost became high. 

[0013] Furthermore, in the regulator of an output short circuit formula, since generation of heat from the 
switching device for a short circuit increased, the heat sink large-sized for cooling of a switching device 
was needed, and there was also a problem that a power plant became large-sized. 

[0014] In the power plant which supplies power to the load which includes a voltage accumulation means 
by using a permanent magnet generator as a power supply, the purpose of this invention is to enable it 
to control the property of the permanent magnet generator itself, in order to perform control of the input 
of a permanent magnet generator, or an output. 

[0015] Other purposes of this invention are in the power plant which supplies power to the load which 
includes a voltage accumulation means by using a permanent magnet generator as a power supply to 
enable it to control the output of this generator, without short-circuiting the output of a permanent 
magnet generator. 

[0016] In the power plant which supplies power to the load which includes a voltage accumulation means 
by using a permanent magnet generator as a power supply, the purpose of further others of this 
invention is to enable it to change the input torque of a permanent magnet generator, in order to control 
an engine's acceleration performance. 
[0017] 
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[Means for Solving the Problem] this invention relates to the power plant which supplies a direct current 
to the load which has a voltage accumulation means by using as a power supply the permanent magnet 
generator equipped with the rotator which has a magnet field, and the stator which has a magneto coil. 
[0018] It is based on making the magnetic flux interlinked with the magneto coil of the phase in the state 
of passing the output current for a load fluctuate by preparing the switching circuit of an inverter form 
between a magneto coil and a load, and impressing the alternating current control voltage which has a 
predetermined phase in a magneto-coil side through a switching circuit from a load side in this invention. 

[0019] The diode-bridge full wave rectifier circuit which consists of 2n diode (n is two or more integers) 
by which bridge connection was carried out in this invention, rectifies the output of a permanent magnet 
generator, and is supplied to a load, The rectification and the switching circuit which the antiparallel 
connection was carried out to 2n diode, respectively, and was equipped with the switching circuit which 
consists of a 2n switching device by which bridge connection was carried out, So that the alternating 
current control voltage which has a predetermined phase angle to the induced voltage of the above- 
mentioned magneto coil may be impressed to a magneto coil through a switching circuit from a voltage 
accumulation means The drive period (period which gives the driving signal for making a switching device 
into an ON state to each switching device) and the non-driving period (period which maintains a 
switching device at an OFF state) of each switching device which constitute a switching circuit are set. 
The switch control unit which gives the driving signal for making the switching device between the set 
drive periods into an ON state to each switching device is formed. 

[0020] The phase angle control means to which the phase of & the control voltage to the induced voltage 
of a magneto coil is changed from a phase to a leading phase behind time are prepared in the above- 
mentioned switch control unit to make this control characteristic-ed into an expected property by 
making the specific property of a permanent magnet generator into the control characteristic-ed. 
[0021] As a switching device, the solid state switch element in which on-off control, such as FET (field- 
effect transistor), a bipolar transistor, and IGBT (insulated-gate form transistor), is possible is used. 
[0022] As mentioned above, 2n switching device which carried out the antiparallel connection to 2n diode 
which constitutes the diode-bridge full wave rectifier circuit which rectifies the current supplied to a 
load from a permanent magnet generator, respectively and which carried out bridge connection to it 
constitutes a switching circuit. By controlling the timing of turning on and off of the switching device 
which constitutes this switching circuit If it is made to impress the alternating current control voltage 
which has a predetermined phase angle to the induced voltage of a magneto coil to a magneto coil 
through a switching circuit from a voltage accumulation means side The magnetic field which acts on a 
magneto coil becomes what compounded the rotating magnetic field produced with rotation of a magnet 
field, and the magnetic field for control produced from a magneto coil by the control current which flows 
by the alternating current control voltage. In this case, (if it is behind and the phase of the alternating 
current control voltage to the induced voltage of a magneto coil is made into a phase, and the phase of 
an alternating.current control voltage is delayed to an induced voltage), the magnetic flux interlinked with 
a magneto coil will increase, the output of a generator will increase, and the input torque of a generator 
will become large. Conversely, if the phase of the alternating current control voltage to the induced 
voltage of a magneto coil is made into a leading phase, the magnetic flux interlinked with a magneto coil 
will decrease (if the phase of an alternating current control voltage is advanced to the phase of the 
induced voltage of a magneto coil), the output of a generator will decrease, and an input torque will 
become small. 

[0023] As mentioned above, if a means to impress an alternating current control voltage to a magneto- 
coil side is established and it is made to change the phase of the control voltage to the induced voltage 
of a magneto coil from this voltage accumulation means side when the voltage accumulation means is 
included in the load, ** to which the magnetic flux interlinked with a magneto coil is changed, and the 
output and input torque of a generator are changed will be made. Therefore, the control which makes the 
control characteristic-ed an early property can be made to perform by controlling the phase of a control 
voltage by making the specific property of a permanent magnet generator into the control characteristic- 
ed. 

[0024] The properties of the permanent magnet generator which can be made into the object of control 
as the control characteristic-ed are for example, an output (voltage or current) opposite rotational 



http://www4.ipdljpo.go.jp/cgi-bin/tran_web_cgi_eije 



2003/10/25 



4/15 ^— V 



frequency property and an input-torque pair rotational frequency property. 

[0025] In the above-mentioned composition, you may constitute a switch control unit so that deflection 
of the detection value of this detector and desired value may be made into zero by considering the 
output of the detector which may constitute so that the phase of a control voltage may be changed 
according to variation rates, such as a dial operated manually, and detects the current value of the 
variates (output voltage, the output current, input torque, etc.) of the control characteristic-ed of a 
permanent magnet generator as an input and the phase of a control voltage may be changed. 
[0026] As mentioned above, the output can be controlled, without short-circuiting the output of a 
permanent magnet generator, since according to this invention the magnetic field which acts on a 
magneto coil can be controlled and the property of a permanent magnet generator can be controlled. 
Moreover, since the input torque of a permanent magnet generator can be changed, the input torque of a 
generator can be controlled to lessen an engine's burden at the time of an engine's low speed etc., and 
an engine's acceleration performance can be raised. 

[0027] When the permanent magnet generator has the magneto coil of n phase (n is three or more 
integers), the switch drive circuit which gives the driving signal for making into an ON state the switching 
device between the drive periods determined to each switching device of a switching circuit as a switch 
pattern determination means to set the drive period and the non-driving period of each switching device 
of a switching circuit, by the switch pattern determination means can constitute the above-mentioned 
switch control unit. In this case, a switch pattern determination means is constituted so that the phase 
of a control voltage may be changed from a phase to a leading phase behind time according to the state 
of the control characteristic-ed. 

[0028] In order to make easy the decision of the drive period of each switching device, and a driven 
period, it is desirable to constitute a switch pattern determination means so that the position transducer 
which detects the angle-of-rotation position of a magnet field to each magneto coil may be formed and 
the drive period and the driven period of each switching device may be set on the basis of the angle-of- 
rotation position of the magnet field detected by this position transducer. 

[0029] Although controlled by the above-mentioned composition to change the output and input torque 
of a permanent magnet generator, and to make the control characteristic-ed of this generator into an 
expected property by changing the phase of an alternating current control voltage The phase of an 
alternating current control voltage fixes the control characteristic-ed to the phase suitable for 
considering as an expected property. The output and input torque of a permanent magnet generator are 
changed, and you may make it control to make the control characteristic-ed of this generator into an 
expected property by making the switching device of a switching circuit turn on and off with a 
predetermined duty ratio. In this case, the duty control means which carry out on-off control of the 
switching device which is in a drive period among the switching device of the surface of the bridge of a 
switching circuit or the switching device of the lower side so that the control characteristic-ed of a 
permanent magnet generator may be made into an expected property with a predetermined duty ratio 
are prepared in the switch control unit. . 
[0030] 

[Embodiments of the Invention] Drawing 1 is what showed the example of composition of the important 
section of the power plant concerning this invention, and, as for the permanent magnet generator which 
1 becomes from magnet rotator 1 A and stator 1 B in this drawing, the rectification and the switching 
circuit which 2 becomes from a full wave rectifier circuit and the switching circuit of an inverter form, 
and 3, a load and 4 are switch control units. 

[0031] Magnet rotator 1A is the thing of the common knowledge equipped with the iron flywheel (rotator 
yoke) 101 formed in the shape of a cup, and the permanent magnets 102 and 103 fixed to the inner 
circumference of the peripheral wall section of a flywheel 101. Although not illustrated, the flywheel 101 
has the boss section in the center of the bottom wall section, and is combined with the axis of rotation 
of the internal combustion engine which this boss section does not illustrate. The center of this N pole 
and the south pole differs in polarity mutually, and is magnetized in the direction of a path of a flywheel 
so that it may be mutually arranged with the angle interval of 180 degrees, and, as for permanent 
magnets 102 and 103, the magnet field of two poles is constituted by these magnets so that the 
magnetic pole of N pole and the south pole may appear in each inner circumference section. Magnets 
102 and 103 are formed so that it may have ****** near 180 degrees. In the example of illustration, the 
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rotation drive of this magnet rotator 1A is carried out by the internal combustion engine at a drawing top 
clockwise rotation. 

[0032] Stator 1B is the thing equipped with the armature core 104 which has the three salient pole 
sections Pu, Pv, and Pw arranged at intervals of 120 degrees at the radial, and magneto-coil Lu-Lw of 
the three phase circuit wound around salient pole section Pu-Pw of this armature core, respectively, and 
star connection of magneto-coil Lu-Lw is carried out. 

[0033] Stator 1B is attached in the stator anchoring section prepared in the case of an internal 
combustion engine etc., and the pole face formed at each nose of cam of salient pole section Pu-Pw is 
made to counter it through a predetermined opening by the magnetic pole of magnet rotator 1 A. In the 
example of illustration, ****** of the pole face formed at each nose of cam of salient pole section Pu- 
Pw is set as 60 degrees. 

[0034] In addition, in drawing 1 , for the sake of the convenience which shows connection of a magneto 
coil, although it is illustrated as if the center section of the armature core 104 was solid, the hole for 
making an engine's axis of rotation (axis of rotation of a magnet rotator) penetrate is prepared in the 
center section of the armature core 104 in fact. 

[0035] Near the point of the salient pole sections Pu, Pv, and Pw of the iron core 104 of stator 1B, the 
position transducers hv, hw, and hu which consist of magnetic sensing elements, such as a Hall IC, 
respectively are arranged, and the angle-of-rotation position of the magnet field to each of magneto-coil 
Lu-Lw is detected by these position-transducer hu-hw. In the example of illustration, position 
transducers hu, hv, and hw are arranged in the position to which the phase went 90 degrees by the 
electrical angle rather than the center position of the pole face of the salient pole sections Pu, Pv, and 
Pw, respectively. 

[0036] Rectification and the switching circuit 2 consist of a three-phase-circuit diode-bridge rectifier 
circuit of the common knowledge which carried out three-phase-circuit bridge connection of diode Du- 
Dw and Dx-Dz, and constituted them, and switching device Fu-Fw and Fx-Fz by which the antiparallel 
connection was carried out to diode Du-Dw and Dx-Dz of this rectifier circuit, respectively, and bridge 
connection was carried out to them, and the switching circuit is constituted by switching device Fu-Fw 
and Fx-Fz by which bridge connection was carried out. 

[0037] In addition, it means carrying out parallel connection towards a direction which is [ diode / a 
switching device and ] mutually different in each forward direction to carry out the antiparallel 
connection of a switching device and the diode. In the example of illustration, MOSFET is used as 
switching device Fu~Fw and Fx-Fz, and the drain and the source of MOSFET which constitute switching 
device Fu-Fw and Fx-Fz, respectively are connected to the cathode and anode of diode Du-Dw and Dx- 
Dz. 

[0038] In rectification and the switching circuit 2, the node with Diodes Du and Dx, the node with Diodes 
Dv and Dy, and the node with Diodes Dw and Dz serve as an input terminal of U phase of a rectifier 
circuit, V phase, and W phase, respectively, and the neutral point of the magneto coil of U phase, V 
phase, and W phase and the terminal of an opposite side are connected to these input terminals. 
[0039] Moreover, the common node of the cathode of diode Du-Dw and the common node of the anode 
of diode Dx-Dz serve as a positive-electrode side output terminal of a rectifier circuit, and a negative- 
electrode side output terminal, respectively, and the load 2 is connected between these positive- 
electrodes side output terminal and the negative-electrode side output terminal. 

[0040] In the rectification and the switching circuit 2 shown in drawing 1 , the switching circuit which 
consists of a bridge circuit of switching device Fu-Fw and Fx-Fz is the same switching circuit of an 
inverter form as what is used widely, in order to change direct current voltage (or current) into 
alternating voltage (or current), and it is the same as the driver circuit used in order to make drive 
current commutate to the armature coil of n phase in the brush loess direct current motor of n phase. 
[0041] In rectification and a switching circuit 2, in using MOSFET as a switching device, when it carries 
out bridge connection of switching device Fu-Fw and Fx-Fz like illustration, bridge connection of the 
parasitism diode which exists between the drain source on the structure of MOSFET is carried out, and 
a full wave rectifier circuit is constituted. In this case, you may constitute a diode-bridge full wave 
rectifier circuit by carrying out the antiparallel connection of diode Du-Dw and Dx-Dz separately, 
respectively between the drain sources of MOSFE which you may make it constitute a diode-bridge full 
wave rectifier circuit, using respectively the parasitism diode of MOSFET which constitutes switching 
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device Fu~Fw and Fx-Fz, respectively as diode Du-Dw and Dx-Dz, and constitutes switching device Fu- 
Fw and Fx-Fz, respectively. 

[0042] In this specification, switching device Fu-Fw and Fx-Fz are called the switching device of the 
surface of the bridge of a switching circuit, and switching device of the lower side, respectively, and 
diode Du-Dw and Dx-Dz are called the diode of the surface of the bridge of a full wave rectifier circuit, 
and diode of the lower side, respectively. 

[0043] A load 3 is a battery B1. It consists of a capacitor C1 connected in parallel with the ends of this 
battery, and is a battery B1. Capacitor C1 The parallel circuit is connected between the output terminals 
of a rectifier circuit. At this example, it is a battery B1. And capacitor C1 The voltage accumulation 
means is constituted. 

[0044] in addition — although not illustrated — battery B1 **** — the load of a lamp, the direct- 
current constant-voltage-power-supply circuit which gives a power supply to the control section of the 
ignition for internal combustion engines or the power plant concerning this invention is connected 
[0045] The switch control unit 4 carries out on-off control of switching device Fu-Fw and Fx-Fz which 
constitute a switching circuit so that the alternating current control voltage of the three phase circuit 
which has a predetermined phase angle to the induced voltage of magneto-coil Lu-Lw may be impressed 
to magneto-coil Lu-Lw through the switching circuit of rectification and a switching circuit 2 from the 
voltage accumulation means included in a load. 

[0046] Thus, in this invention, in order to impress an alternating current control voltage to a magneto coil 
through a switching circuit from the voltage accumulation means side included in a load, current is 
supplied to a load by the voltage of the difference of the induced voltage of the magneto coil of a 
permanent magnet generator, and an alternating current control voltage. 

[0047] In addition, in this specification, a "induced voltage" means the induced voltage of magneto-coil 
Lu-Lw of a permanent magnet generator. 

[0048] So that the switch control unit 4 may make the specific property of a permanent magnet 
genera tor 1 the control characteristic-ed and this control characteristic-ed may be made into an 
expected property A switch pattern determination means to set each drive period and the non-driving 
period of switching device Fu-Fw which constitutes a switching circuit on the basis of the angle-of- 
rotation position of the magnet field detected by position-transducer Hu-Hw, and Fx-Fz, So that 
switching device Fu~Fw and Fx-Fz may be made into an ON state and an OFF state, respectively during 
the drive period determined by the switch pattern determination means, and a non-driving period It has 
the switch drive circuit which gives a driving signal to each switching device, and driving-signal Su-Sw 
and Sx-Sz are given to switching device Fu-Fw and Fx-Fz, respectively so that the control 
characteristic-ed of a permanent magnet generator may be made into an expected property. 
[0049] Here, a "driving signal" means the signal given to the control terminal of this switching device, in 
order to make a switching device into an ON state. 

[0050] Moreover, a "drive period" means the period which gives a driving signal to a switching device, 
and "a non-driving period" means the period which holds this switching device to an OFF state, without 
giving a driving signal to a switching device. 

[0051] In addition, in this invention, a switching device is not necessarily maintained at an ON state for 
the whole term of a "drive period." In a drive period, a switching device may produce the period turned 
off by making a driving signal intermittent with a predetermined duty ratio if needed. 
[0052] In this specification, the control characteristic-ed of a permanent magnet generator means the 
specific property made into the object of control among various kinds of properties, such as the output 
voltage pair rotational frequency property of a permanent magnet generator, an output current pair 
rotational frequency property, and an input-torque pair rotational frequency property. 
[0053] The example of composition of the switch control unit 4 in the case of considering as the object 
of control by making the output current pair rotational frequency property of a permanent magnet 
generator 1 into the control characteristic-ed was shown in drawin g 2 . In drawing 2 , 401 is a 
microcomputer CPU and the output of the controller 402 which generates the output current indication 
signal which gives the indicated value of position detecting-signal Hu-Hw which position-transducer hu- 
hw outputs, respectively, and the output current (charging current of a battery B1) supplied to a load is 
inputted into CPU401. 

[0054] variable resistor VR 1 with which voltage fixed from the direct-current constant-voltage-power- 
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supply circuit which does not illustrate the controller 402 of illustration was impressed from — becoming 
— **** — a direct-current constant voltage — variable resistor VR 1 The analog input port of CPU401 
is given by making the obtained voltage signal into an output current indication signal by pressuring 
partially. 

[0055] CPU401 has the output terminal corresponding to switching device Fu-Fw and Fx-Fz of a 
switching circuit, respectively, and outputs drive command signal su-sw and sx-sz which order it to 
make it flow through switching device Fu~Fw and Fx~Fz through a buffer circuit 403, respectively from 
the output terminal corresponding to switching device Fu-Fw and Fx-Fz. These drive command signal 
su-sw and sx-sz are given to the driving-signal output circuit 404. The driving-signal output circuit 404 
gives driving-signal Su~Sw and Sx-Sz to the control terminal of switching device Fu~Fw and Fx~Fz, 
when drive command signal su-sw and sx-sz have the input terminal inputted, respectively and the 
output terminal connected to each control terminal (the example of illustration gate of FET) of switching 
device Fu-Fw and Fx-Fz and drive command signal su-sw and sx-sz occur, respectively. 
[0056] In this invention, by giving these driving signals to switching device Fu-Fw and Fx-Fz, switching 
device Fu-Fw and Fx-Fz are made to turn on and off to predetermined timing, and the phase and size 
(average) of an alternating current control voltage which are impressed to magneto-coil Lu-Lw of a 
permanent magnet generator 1 from the voltage accumulation means (an example the battery B1 and 
capacitor C1 of illustration) included in a load are controlled. 

[0057] It is the resistance R1 for current detection between the common node of the anode of diode 
Dx-Dz which constitutes the lower side of the bridge of a diode-bridge full wave rectifier circuit in order 
to detect the current which flows to FET which constitutes a switching circuit from a load 3 side, and 
grounding. It connects and is this resistance R1. Current detecting signal Vi which appears in ends 
Comparator CP 1 The noninverting input terminal is given. 

[0058] Moreover, it is resistance R2 about the output voltage of the direct-current constant-voltage- 
power-supply circuit which is not illustrated. And R3 It pressures partially by the partial pressure circuit 
which consists of a series circuit, and is resistance R3. The reference voltage generating circuit 405 
which generates reference voltage Vr is established in ends, and reference voltage Vr is a comparator 
CP 1. It is inputted into the inversed input terminal. 

[0059] The diode D1 with which common connection of the cathode was made at the terminal which 
outputs the drive command signals sx, sy, and sz which order it to make switching device Fx-Fz of the 
tower side of the bridge of a switching circuit into an ON state among the output terminals (input 
terminal of the driving-signal output circuit 404) of a buffer circuit 403, respectively, and D2 And D3 The 
anode is connected. Diode D1 and D2 And D3 The common node of a cathode is NPN transistor TR1 by 
which the emitter was grounded. It connects with a collector and is a transistor TR1. The drive command 
signals sx, sy, and sz while being turned on are these transistors TR1. It is prevented that let it pass, a 
by-pass is carried out from the driving-signal output circuit 404, and driving-signal Sx-Sz is given to 
switching device Fx-Fz of the lower side of the bridge of a switching circuit. 

[0060] Transistor TR1 PWM signal Spwm given to the base from CPU401 Comparator CP 1 The output 
is given through OR circuit 406. A PWM signal is a signal of the pulse shape which holds the state ("0" 
states) of the period low which makes switching device Fx-Fz an ON state, and holds the state (state of 
"1") of the period high level which makes switching device Fx-Fz an OFF state. 

[0061] The current which flows through switching device Fu-Fw and Fx-Fz which constitute a switching 
circuit is smaller than the set point. Comparator CP 1 When an output is in the state ("0" states) of a 
low PWM signal Spwm Period transistor TR1 in the state of a high level It prevents that it is turned on 
and drive command signal sx-sz is given to the driving-signal output circuit 404. Period transistor TR1 
which has a PWM signal in the state of a low It permits that it is turned off and drive command signal sx- 
sz is given to the driving-signal output circuit 404. Thereby, it is the battery B1 of a load 3. On~off 
control of switching device Fu-Fw and Fx-Fz which give a control voltage to shell magneto-coil Lu-Lw is 
carried out with a predetermined duty ratio. 

[0062] Battery B1 If the current which flows through shell switching device Fu-Fw and Fx-Fz exceeds 
limiting value, the current detecting signal Vi will exceed the reference voltage signal Vr, and it is a 
comparator CP 1. An output is reversed in the state of a high level, and it is a transistor TR1. It is held 
at an ON state. Driving-signal Sx-Sz will not be given to switching device Fx-Fz by this, and these 
switching device Fx-Fz is held at an OFF state. In this state, since current will not flow to the switching 
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circuit which consists of switching device Fu-Fw and Fx-Fz, it is prevented that switching device Fu-Fw 
and Fx-Fz are damaged by the overcurrent. 

[0063] At the example shown in drawing 2 , a switch drive circuit is diode D1 -D3 by the buffer circuit 
403 and the driving-signal output circuit 404. Transistor TR1 The duty control circuit is constituted by 
OR circuit 406, respectively. Moreover, resistance R1 for current detection Comparator CP 1 Resistance 
R2 And R3 The overcurrent-protection circuit which protects a switching device from an overcurrent is 
constituted, and the switch control unit 4 is constituted by these switch drive circuit, the duty control 
circuit and the overcurrent-protection circuit, and CPU401 and a controller 402. 

[0064] CPU401 generates driving-signal Su-Sw and Sx-Sz for making switching device Fu-Fw and Fx-Fz 
into an ON state to predetermined timing, respectively by considering as an input position detecting- 
signal Hu-Hw which position-transducer hu-hw outputs. 

[0065] If the signal of a high level shall be outputted when position-transducer hu-hw is attached like 
drawin g 1 , it considers that ****** of permanent magnets 102 and 103 is 180 degrees and a position 
transducer detects N pole, the wave of position detecting-signal Hu-Hw which position-transducer hu- 
hw generates, respectively will become like (A) - (C) of drawing 9 . theta shown in the horizontal axis of 
drawin g 9 shows the angle of rotation of a rotator. Position detecting-signal Hu-Hw is generated one by 
one with the phase contrast of 120 degrees in an electrical angle. In the example of illustration, since the 
rotator is constituted by two poles, the electrical angle (phase angle on a magnetic-flux wave and an 
induced-voltage wave) of the induced voltage of the magnetic flux interlinked to a magneto coil and a 
magneto coil is in agreement with a machine angle (phase angle expressed with angle of rotation of a 
rotator). Moreover, in the example of illustration, since position-transducer hu-hw is arranged in the 
position to which the phase went 90 degrees to the center of the magnetic pole of U phase of a stator, 
or W phase, respectively, it is in agreement the period of one half cycle of the induced voltage in which 
the period which is the period when position-transducer Hu-Hw is a low, and a high level carries out 
induction to magneto-coil Lu-Lw of U phase or W phase, respectively, and during the half cycle of 
another side. For example, the period of the period when Hu is a high level when the position detecting 
signal Hu is a low corresponds in accordance with the period of a positive half cycle of the induced 
voltage of the magneto coil Lu of U phase during the negative half cycle of the induced voltage of the 
magneto coil Lu of U phase. 

[0066] The on~off control (180-degree switching control) of each switching device is made to perform 
here so that each switching device which constitutes a switching circuit may be made into the period ON 
state of 180 degrees by the electrical angle and the remaining periods of 180 degrees may be made into 
an OFF state. In this case, the switching pattern of the criteria of switching device Fu-Fw and Fx-Fz is 
defined like drawin g 9 (D) or (I). 

[0067] Drawing 9 (D) or (I) is what showed the criteria switch pattern of switching device Fu~Fw and Fx- 
Fz by the wave of driving-signal Su-Sw to which it is given by each switching device, and Sx-Sz, and the 
square wave signals of a high level shown in drawing 9 (D) or (I), respectively are driving-signal Su-Sw 
and Sx-Sz. The period when these driving-signal Su-Sw and Sx-Sz have occurred is a drive period of 
switching device Fu-Fw and Fx-Fz, and the period when driving-signal Su-Sw and Sx-Sz have not 
occurred is a non-driving period of switching device Fu-Fw and Fx-Fz. 

[0068] In the criteria switch pattern of the 180-degree switching control shown in drawing 9 As opposed 
to the magneto coil Lu of U phase or W phase, or Lw Respectively the angle-of-rotation position of a 
magnet field The period (period when each position transducer has detected one magnetic pole of a 
magnet field) when the position detecting signal Hu obtained from the position transducer hu to detect 
or hw or Hw is a high level, respectively is made into the switching device Fu or the non-driving period of 
Fw when the surface of a bridge corresponds. The position detecting signal Hu or Hw makes the period 
which is a low, respectively the switching device Fu or the drive period of Fw when the surface of a 
bridge corresponds. Moreover, the switching device Fu of the surface of the bridge of a switching circuit 
or each non-driving period (period when a position transducer hu or hw has detected the magnetic pole 
of another side of a magnet field, respectively) of Fw is made into the switching device Fx or the drive 
period of Fz when the lower side of a bridge corresponds, and let the switching device Fu of the surface 
of a bridge, or the drive period of Fw be the switching device Fx or the non-driving period of Fz when the 
lower side of a bridge corresponds 

[0069] If switching device Fu-Fw and Fx-Fz are made to turn on and off by the criteria switch pattern as 
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shown in drawing 9 (D) or (I), the induced voltage of this magneto coil and an alternating current control 
voltage in phase will be impressed to magneto-coil Lu-Lw of a permanent magnet generator through the 
switching circuit constituted by switching device Fu-Fw and Fx-Fz from the voltage accumulation means 
(the example of illustration mainly battery B1) included in a load 3. 

[0070] In this invention, the phase to the induced voltage of the alternating current control voltage 
impressed to a magneto coil through a switching circuit from a load side is changed from a leading phase 
to a phase behind time by changing the phase of the switch pattern of switching device Fu-Fw and Fx- 
Fz on the basis of the criteria switch pattern shown in drawing 9 (D) or (I). The amount of the magnetic 
flux which this interlinks to a magneto coil is increased or decreased, and the property of a permanent 
magnet generator is changed. 

[0071] In addition, in the following explanation, when only calling it the phase or phase angle of an 
alternating current control voltage, the phase or phase angle means the phase or phase angle to an 
induced voltage of an alternating current control voltage. 

[0072] By carrying out the antiparallel connection of switching device Fu-Fw and Fx-Fz to diode Du-Dw 
and Dx-Dz which constitute the diode-bridge full wave rectifier circuit which rectifies the current 
supplied to a load 3 from a permanent magnet generator 1 , respectively By constituting the switching 
circuit which consists of a bridge circuit of switching device Fu-Fw and Fx-Fz, and controlling the timing 
of turning on and off of switching device Fu-Fw and Fx-Fz If the phase of the alternating current control 
voltage impressed to a magneto-coil side from a load side is controlled, the magnetic field which acts on 
the magneto coil of a permanent magnet generator Since it becomes what compounded the rotating 
magnetic field produced with rotation of a magnet field, and the magnetic field for control produced from 
a magneto coil by the control current which flows by the alternating current control voltage, various 
kinds of properties of a permanent magnet generator can be changed. 

[0073] Here, the input torque of a generator becomes large at the same time the output of a generator 
increases, since the amount of the magnetic flux to which you are going to make it increase the 
magnetic flux which flows the inside of the iron core around which the magneto coil was wound will 
increase, if the phase of an alternating current control voltage is delayed to the induced voltage of a 
magneto coil. Conversely, an input torque becomes small at the same time the output of a generator 
declines, in order that the amount of the magnetic flux to which you are going to make it increase the 
magnetic flux in the iron core around which the magneto coil was wound may decrease, if the phase of 
an alternating current control voltage is advanced to the induced voltage of a magneto coil. 
[0074] drawing 1 — having been shown — a power plant — setting — actually — a magneto coil — Lu 

— Lv — and — Lw — respectively — letting it pass — flowing — the phase current — Iu — Iv — and 

— Iw — a wave — a full wave rectifier circuit — being reversed — making — having had — the phase 
current — negative — a half cycle — Iu — ' — Iv — ' — and — Iw — ' — a wave — being shown if 

— drawing 10 (A) — like — becoming . 

[0075] In the power plant shown in drawing 1 and drawing 2 , when the switching device which 
constitutes a switching circuit in making a switch pattern as shown in drawing 9 perform switching 
control 180 degrees is divided into switching device Fu-Fw of the surface of a bridge, and switching 
device Fx-Fz of the lower side, surely, one switching device is turned on in either the surface or the 
lower sides, and, on the other hand, two switching devices are turned on. 

[0076] As mentioned above, it is as follows when the flow of the current at the time of carrying out on- 
off control of the switching device of rectification and a switching circuit is explained. 
[0077] as an example — period T1 of drawing 1 0 (B) ******** — if it sees — this period T1 It sets, and 
from drawin g 9 , the switching device Fv of the surface is in an ON state, and the switching devices Fx 
and Fz of the lower side are in an ON state. In such the state, when the phase voltage of U phase is in a 
positive half cycle, as the dashed line showed to drawing 3 , the phase current Iu of U phase flows back 
through a switching device Fx and Diode Dz, and a magneto coil Lw from a magneto coil Lu, and does not 
flow to an output side. Therefore, the current which flows for a load 3 turns into only the current Iv of V 
phase from rectification and a switching circuit 2. Moreover, T1 which has the switching device Fv of the 
surface in an ON state, and has the switching devices Fx and Fz of the lower side in an ON state In a 
period, when the phase voltage of U phase is in a negative half cycle As the dashed line showed to 
dr awin g 4 , it flows out of the magneto coil Lv of V phase, the bottom the phase current Iv It flows in the 
path of the diode DvHoad 3-diode Dx-magneto-coil Lu-magneto coil Lv, and the path of the diode Dv- 



http://www4.ipdl jpo.gojp/cgi-bin/tran_web_cgi_ejje 



2003/10/25 



10/15 ^— V 



load 3-diode Dz-magneto-coil Lw-magneto coil Lv. Therefore, period T1 of drawing 10 (B) It sets and 
only the phase current of V phase is always flowing to the load side. 

[0078] Period T2 of drawing 10 when similarly the switching devices Fv and Fw of the two surfaces and 
the switching device Fx of the one lower side are turned on It sets and phase current Iu' of the negative 
direction of U phase flows to a load side. Moreover, period T3 of drawing 10 when the switching device 
Fw of the one surface and the switching devices Fx and Fy of the two lower sides are turned on Period 
T4 of drawing 10 when it sets in, the phase current Iw of W phase flows to a load 3 side in, and the 
switching devices Fu and Fw of the two surfaces and the switching device Fy of the one lower side are 
turned on It sets and phase current Iv' of the negative direction of V phase flows to a load side. 
[0079] Thus, by flowing to a load 3 side, the phase current changes like Iv->Iu->Iw->Iv'->Iu->Iw , ->Iv, 
whenever the combination of a switching device turned on changes, and these current is a battery B1. It 
flows as the charging current Ic. If the wave of this charging current Ic is illustrated, it will become like 
the wave shown in drawing 10 (A) by the thick line. 

[0080] If the phase (phase to the induced voltage of a magneto coil) of the alternating current control 
voltage impressed to a magneto coil from a load side is changed to a phase [ leading phase ] by 
controlling the timing which turns the switching device of a switching circuit on and off like this invention, 
in the half wave of the phase current of each phase, it changes with change of the phase of an 
alternating current control voltage, and with this change, the charging current will increase or the period 
which flows as the charging current for a load will decrease. 

[0081] Drawing 1 1 shows signs that the period when the charging current Ic flows changes, based on 
survey data, when changing various phases of an alternating current control voltage. When the phase 
angle of an alternating current control voltage is made into zero, it is to from a points of drawing 1 1 to b 
points. Although it continues in a period and the charging current Ic flows, if the angle of lead is made 
into 12 degrees by making the phase of an alternating current control voltage into a leading phase, the 
period when the charging current flows will be shifted on the left of the case where the angle of lead is 
zero like t12 of drawing 1 1 . Moreover, when it is late in the phase of an alternating current control 
voltage and the angle of lag is made into 12 degrees as a phase, it is t-12 of drawing 1 1 . The period 
when the charging current flows like shifts to right-hand side. Furthermore, when it is behind in the 
phase of an alternating current control voltage and the angle of lag is made into 24 degrees and 36 
degrees as a phase, the period when the charging current flows is t~24, respectively. And t~36 It shifts 
to right-hand side further like. 

[0082] Moreover, although not illustrated to drawing 1 1 , if the phase of an alternating current control 
voltage is advanced, the phase of the phase current itself will shift to right-hand side, and if the phase of 
an alternating current control voltage is delayed, the phase of the phase current itself will shift to left- 
hand side. 

[0083] When the charging current will become small if the phase angle of an alternating current control 
voltage is changed to a tooth-lead-angle side, and this phase angle is changed from these things to an 
angle-of-delay side, it turns out that the charging current increases. 

[0084] Moreover, in the power plant of drawing 1 , all switching device Fu-Fw and Fx-Fz are made into 
an OFF state, and if change of the phase of the phase voltage to a rotational frequency is shown about 
the case where rectification and a switching circuit 2 are operated only as a diode-bridge full wave 
rectifier circuit, and the case where carried out on-off control of the switching device of a switching 
circuit, and various phases to the induced voltage of an alternating current control voltage are changed, 
it will become like drawing 12 . 

[0085] In drawing 1 2 , the straight line currently displayed as the "rectifier" holds all the switching 
devices of rectification and a switching circuit 2 to an OFF state, and shows the change to the rotational 
frequency of the phase of the phase voltage at the time of operating this rectification and switching 
circuit only as a rectifier circuit. Moreover, the change to the rotational frequency of the phase of the 
phase voltage at the time of the straight line currently displayed as "0 degree of tooth lead angles" and 
"12 degrees of tooth lead angles" in drawing 12 making the phase of an alternating current control 
voltage a leading phase, respectively, and making the angle of lead into 0 times and 12 degrees is shown. 
Moreover, the straight line currently displayed as "the angle of delay 12", "24 degrees of angles of 
delay", and "36 degrees of angles of delay" shows the change to the rotational frequency of the phase 
of phase voltage at the time of it being late in the phase of an alternating current control voltage, and 
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making the angle of lag into 12 degrees, 24 degrees, and 36 degrees as a phase, respectively. 
[0086] When a rotational frequency is 1 000 [rpm] so that clearly from drawing 12 , the phase of phase 
voltage is behind the case where the direction at the time of making the delay phase angle to the 
induced voltage of an alternating current control voltage into 36 degrees operates rectification and a 
switching circuit 2 only as a rectifier circuit. Supposing it is the same as that of the phase of phase 
voltage when the phase of the induced voltage of a magneto coil operates rectification and a switching 
circuit 2 only as a rectifier circuit here Since phase voltage is in a delay side rather than the case where 
the direction at the time of it being late in the phase of an alternating current control voltage, and 
making the angle of lag into 36 degrees as a phase does not impress control alternating voltage, The 
current which flows for a load with the voltage of the difference of an induced voltage and control 
alternating voltage will progress rather than the case where the direction at the time of impressing the 
alternating current control voltage which carried out angle of lag 36 degrees does not impress a control 
voltage. Therefore, if the control voltage of a delay phase is impressed, rather than the case where a 
control voltage is not impressed, the amount of the magnetic flux to which you are going to make it 
increase the magnetic flux which passes along the iron core of a permanent magnet generator will 
increase, and the charging current will increase. 

[0087] On the other hand, elevation of the rotational frequency hardly changes the phase of the phase 
voltage at the time of impressing the alternating current control voltage which was overdue 36 degrees 
to the induced voltage to the phase of the phase voltage when not impressing an alternating current 
control voltage being linearly overdue. Therefore, if the rotational frequency rises, the direction at the 
time of impressing this control voltage will make the magnetic flux which the phase of phase voltage will 
progress relatively and flows to an iron core increase compared with the case where an alternating 
current control voltage is not impressed, and the amount of a way and ****** will decrease. Therefore, 
when the rotational frequency rises, it is rectification and a switching circuit 2 to the battery B1. The 
charging current Ic supplied decreases. 

[0088] About the case where various phase angles to the induced voltage of an alternating current 
control voltage are changed, it is the battery B1 of a load. If an example of the result which measured 
the property over the rotational frequency N of the flowing charging current Ic is shown, it will become 
like drawing 13 (B). If the phase of an alternating current control voltage is advanced so that clearly from 
this drawing, the charging current decreases, and if the phase of an alternating current control voltage is 
delayed, the charging current increases. 

[0089] Moreover, if the phase angle of an alternating current control voltage is changed, the input torque 
of a permanent magnet generator will change by the reason shown below. 

[0090] Also in which rotational frequency, if the angle of delay of the alternating current control voltage 
is carried out to an induced voltage, since an induced voltage will become high, the phase current also 
becomes large and the input torque of the part generator increases. 

[0091] Moreover, in a low rotation region, an input torque with the larger direction at the time of the 
force of the inversion direction having come to be applied to the magnet rotator from a earlier stage, and 
it being late and making the phase of an alternating current control voltage into a phase, since the phase 
of the phase current has a direction at the time of it being late and making the phase of an alternating 
current control voltage into a phase in the advancing side than the case where the phase of an 
alternating current control voltage is made into a leading phase is needed. 

[0092] On the other hand, when the rotational frequency rises and the phase of an alternating current 
control voltage is a leading phase, also in a delay phase, a difference is lost to the phase of the phase 
current, and the difference of an input torque mainly comes to be decided by size of the phase current 
based on the difference of the size of the induced voltage of a magneto coil in a high rotation region. In 
the high rotation region, the phase current is overdue with elevation of a rotational frequency, and since 
the period when the force of the inversion direction joins a magnet rotator becomes short, even when it 
is late and the phase of an alternating current control voltage is made into a phase, the input torque 
becomes smaller than the case where rectification and a switching circuit 2 are operated only as a 
rectifier circuit (for example, when angle of lag is carried out 36 degrees). An example of the change to 
the rotational frequency N of an input torque was shown in drawing 13 (A). 

[0093] Although the above-mentioned explanation showed that the output and input torque of a 
permanent magnet generator might be changed by controlling the timing of turning on and off of each 
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switching device of a switching circuit and making phase angle control of an alternating current control 
voltage perform Also by making the duty control made to turn on and off switching device Fu-Fw of the 
surface of the bridge of a switching circuit, or switching device Fx-Fz of the lower side with the 
predetermined duty ratio Df perform, seting the phase of an alternating current control voltage as 
constant The output and input torque of a permanent magnet generator can be changed. 
[0094] In addition, a duty ratio Df is Ton and Toff, respectively about the "on" period and "off" period of 
a switching device. If it carries out, it will be given by Df=[Ton/(Ton+Toff)} x100=(Ton/T) x100[%]. [ in / T 
and this drive period T / for the drive period of the switching device decided with a switch pattern ] 
[0095] T1 of drawing 10 by which the switching device Fv of the surface and the switching devices Fx 
and Fz of the lower side are made an ON state among the switch patterns shown in drawing 9 here A 
period is taken for an example and change of the path of the charging current at the time of making 
switching device Fx-Fz of the lower side of a switching circuit turn on and off with a predetermined duty 
ratio is considered. 

[0096] In this case, T1 A period can be further divided into four periods shown below by the size of the 
state of turning on and off of switching devices Fx and Fz, and the voltage of U phase and the voltage of 
V phase, and the polarity of the positive/negative of the voltage of U phase. 

[0097] Period (1): At an OFF state, switching devices Fx and Fz are at the time when the phase voltage 
of U phase is larger than the phase voltage of V phase. 

[0098] Period (2): At an OFF state, switching devices Fx and Fz are at the time when the voltage of U 
phase is smaller than the phase voltage of V phase. 

[0099] Period (3): When switching devices Fx and Fz is [ the phase voltage of U phase ] positive in an 
ON state. 

[0100] Period (4): When switching devices Fx and Fz is [ the phase voltage of U phase ] negative in an 
ON state. 

[0101] The state of the above-mentioned period (1) or the switching circuit in (4) was shown in drawing 
5 or drawing 8 , respectively. In a period (1), since the phase voltage of U phase is larger than the phase 
voltage of V phase, as shown in drawing 5 , the current which passed along the diode Du of the surface 
of a bridge flows into V phase through a switching device Fv from U phase. Therefore, the current which 
deducted the current which flowed out of U phase and flowed into V phase from current the bottom 
flows as the charging current for a load. 

[0102] In a period (2), since the phase voltage of V phase is larger than the phase voltage of U phase, as 
shown in drawin g 6 , the same big charging current as the charging current which flows through an 
ordinary full wave rectifier circuit flows. 

[0103] in a period (3), since the switching device Fx of the lower side of U phase is turned on, as shown 
in drawing 7 , the induced voltage of U phase is short-circuited through a switching device Fx and Diode 
Dz having ~ the phase current of U phase — battery B1 **** — it does not flow At this time, only 
the phase current of V phase is a battery B1. It flows as the charging current. 

[0104] Moreover, in a period (4), even if switching devices Fv, Fx, and Fz are in an ON state as shown in 
drawmgjB since the phase voltage of U phase becomes negative, the circuit is in the same state as a 
rectifier circuit, and the same big charging current as the current which flows through a full wave 
rectifier circuit flows. 

[01 05] If switching device Fx-Fz of the lower side of a bridge is made to turn on and off with a 
predetermined duty ratio, since the period when the period when these switching devices are turned off 
arises in, and switching device Fx-Fz is turned off will be in the same state as the state where current 
flows for a load through a diode-bridge full wave rectifier circuit from a magneto coil, compared with the 
case where the duty ratio Df of a switching device is made into 100%, the charging current will become 
large. Forge fire the charging current should just make the ON duty ratio of a switching device small, it 
becomes large, moreover, the increase in the charging current — ** — the **** input torque becomes 
large 

[0106] About the case where the degree of tooth lead angle is made into 12 degrees by making the 
phase to the induced voltage of an alternating current control voltage into a leading phase The input 
torque of the generator at the time of setting the duty ratio of the switching device of the lower side of 
a bridge to do -d4 (do <d1 <d2 <d3 <d4), a relation with a rotational frequency N, and the relation 
between the charging current (output current of a generator) and a rotational frequency were shown in 
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drawing 14 (A) and (B), respectively. 

[0107] Although the switching device of the lower side of the bridge of a switching circuit is made to turn 
on and off by predetermined duty and it was made to make duty control perform in the above-mentioned 
example, the same result is obtained even if it makes it make the switching device of the surface of a 
bridge turn on and off by predetermined duty. 

[0108] As mentioned above, the output characteristics and the input-torque property of a permanent 
magnet generator can be changed by performing phase angle control of an alternating current control 
voltage also by being able to change the output characteristics and the input-torque property of a 
permanent magnet generator, and making duty control of the switching device of the lower side of the 
bridge of a switching circuit or the switching device of the surface perform. 

[0109] Therefore, by making phase angle control of an alternating current control voltage perform, or 
making duty control of the switching device of the surface of the bridge of a switching circuit, or the 
lower side perform, the output of a generator can be controlled or the input torque of a generator can be 
controlled. 

[01 10] For example, in drawing 2 , it is controllable to make the output current which a load 3 is given 
from rectification and a switching circuit 2 into the size which ****ed in the output current indication 
signal by changing the timing of switching of the switching device of a switching circuit, and making 
phase angle control of an alternating current control voltage perform according to the output current 
indication signal which a controller 402 generates, or making duty control of the switching device of the 
surface of a bridge, or the lower side perform. 

[01 1 1] In this case, the detecting signal of the output current can be given to CPU401, and phase angle 
control or duty control can also be made to perform so that deflection of the indicated value of the 
output current and a detection value may be made into zero. 

[01 12] Moreover, when the input-torque reduction indication signal which directs to reduce the input 
torque of a permanent magnet generator is given to CPU401 when required, and this input-torque 
reduction indication signal is given, the input torque of a permanent magnet generator can be reduced by 
making phase angle control of an alternating current control voltage perform, or making it carry out. 
being sufficient and carrying out duty control of a switching device so that the input torque of a 
permanent magnet generator may be made small, and the control lessen the burden concerning an 
engine can be made to perform. 

[01 13] for example, when the permanent magnet generator 1 is attached in the internal combustion 
engine which drives vehicles, such as vehicles When starting a vehicle and the situation that it is 
necessary to raise an acceleration performance is detected like By giving an input-torque reduction 
indication signal to CPU401, making it carry out, making phase angle control of a control voltage perform, 
or carrying out [ are sufficient and ] duty control of a switching device according to this indication signal, 
the input torque of a permanent magnet generator is reduced and an acceleration performance can be 
raised. 

[01 14] Moreover, when the rotational speed of an internal combustion engine makes the input torque of 
a permanent magnet generator small at the time of a low and rotational speed rises, fault rotation of an 
engine can be prevented by being able to suppress change of an engine's rotational speed by making 
phase angle control of a control voltage, or duty control of a switching device perform so that this input 
torque may be enlarged, and making it control to enlarge the input torque of a permanent magnet 
generator at the time of high-speed rotation of an engine. 

[01 15] As a method of changing the timing of switching of the switching device of rectification and a 
switching circuit 2 Although position-transducer hu-hw is attached in the base plate which may rotate to 
the hand of cut of a permanent magnet generator and how to change the fitting location of this position 
transducer, and the method of changing the generating position of the driving signal of a switching device 
by making predetermined data processing perform to CPU401 can be considered In order to raise the 
responsibility of control and to simplify mechanical composition of a permanent magnet generator, it is 
desirable to take the method of changing the generating position of the driving signal of a switching 
device by CPU401. 

[01 16] An example of the method of controlling the timing of switching of a switching device by CPU401, 

and controlling the phase of an alternating current control voltage hereafter, is explained. 

[01 17] As shown in drawin g 1 , when position-transducer hu-hw is prepared, the criteria switch pattern 
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which first gives the drive period (period which gives a driving signal to each switching device of the 
criteria of each switching device, and the non-driving period (period which maintains each switching 
device at an OFF state) of criteria based on position detecting-signal Hu-Hw is defined Drawing 1 6 (A) 
shows the position detecting signal Hu, and this drawing (B) shows the switch pattern of the > switching 
deSc. Fu defined by this position detecting signal Hu. The period currently displayed as ON ,n &a*®_g 
16 (B) shows a drive period, and the period currently displayed as OFF shows the non-dr.v.ng period. 
[01 18] Moreover, the boundary point t1 of the non-driving period of each switching device, and a drive 
neriod And t2 Consider as the switching point of each switching device, and the switching point in a 
criteria switch pattern is made into a measurement start point. The actual switching point of each 
switching device needed in order to make the control characteristic-ed of a permanent magnet 
generator into an expected property It calculates in the form of the enumerated data (switching point 
enumerated data) in which a timer carries out counting from the detection t.me of a measurement start 
point before the detection time of the actual switching point. 

[0119] For example, in the example shown in drawing 16 , when carrying out the angle of delay of the 
alternating current control voltage to an induced voltage, it sets to a criteria switch pattern. A switching 
device The switching point tl switched to an ON state from an OFF state And the switch point t2 wh.ch 
switches a switching device to an OFF state from an ON state As a measurement start po.nt for 
measuring the measurement start point for measuring the start point of a drive period, respect.vely, and 
the start point of a non-driving period The switching point ton and toff actual from these measurement 
start points The enumerated data which carries out counting to a timer between until is made to 
calculate as a switching point enumerated data Td (to refer to drawing 16C). 

[01 20] moreover, in carrying out the tooth lead angle of the alternating current control voltage to an 
nduced voltage A switching device The switching point t2 switched to an OFF state from an ON state 
And the switching point t1 which switches a switching device to an ON state from an OFF state As a 
measurement start point for measuring the measurement start point for measuring the start point of a 
drive period, respectively, and the start point of a non-driving period The enumerated data which carries 
out counting to a timer from these measurement start points before actual switching point ton and toff 
is made to calculate as switching point enumerated-data Td' (to refer to drawing 16 D) 
[0121] and the switching point enumerated data of each switching device calculated when the switching 
point t1 of each switching device given with a criteria switch pattern or t2 was detected (when carrying 
out the tooth lead angle of the control voltage) (when the angle of delay of the control voltage is earned 
out) -- a timer ~ setting ~ this timer ~ counting ~ make it operate - this timer - counting — 
when operation is completed, the driving signal for making each switching device into an ON state is 
generated moreover, the switching point enumerated data of each switching device calculated when the 
switching point t2 of each switching device given with a criteria sw.tch pattern or tl was detected (when 
cTryTng out the tooth lead angle of the control voltage) (when the angle of delay of the control voltage ,s 
carried out) - a timer - setting - this timer - counting - make it operate - this timer - counting 
- when operation is completed, the driving signal for making each switching dev.ee into an ON state is 

[0123 The flow chart which shows an example of the program in the case of making CPU401 perform 
the above-mentioned processing was shown in drawing_17 or drawing ^! . 

[0123] Drawing.!? is what showed the main routine, and in this main routine, it reads the switching point 
enumerated data Td or the initial value of Td' while it initializes each part first. Subsequently the current 
fndicated value given from the controller 402 is read, the edge of the start of pos.t.on detect.ng-signal 
Hu-Hw and the edge of a fall are detected, and the rotational frequency of a permanent magnet 
generator is calculated from the signal width efface or the recurrence mterval of the position detecting 
signals Hu, Hv. and Hw. subsequently, in order to make the control charactenst.c-ed into ^ expected 
property it should be behind and the phase of an alternating current control voltage should be made a 
phase -- it is - it calculates using the map which created beforehand switching point enumerated-data 
Td' which showed it to drawing 16 when the switching point enumerated data Td shown in dj^awrngje 
when it judged whether it should consider as a leading phase and it was made into a delay phase was 
made into a leading phase, respectively, and was memorized by ROM 

[0124] moreover - a position - a detecting signal - Hu-Hw - each - the start - an edge - or 
a fa „ __ an edge — detecting — having — ** — alike — dj____mg_18 — (- A ; l o ) 
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interruption routine — performing — making — a timer — U — or — a timer — W — calculating 
having had — switching — the point — an enumerated data — Td — or — Td — ' — setting - a main 
routine — returning . Timers U and W start counting of the enumerated data at the same time an 
enumerated data is set. 

[0125] And when Timers U and W complete counting of the enumerated data set, respectively, 
interruption routine of drawing 19 or drawing 21 is performed, and driving-signal Su-Sw and Sx-Sz are 

generated. _ 
[0126] the processing in the interruption routine for generating a driving signal — Timer U — counting 
- it explains taking the case of the interruption routine of drawing 1 9 performed when operation is 
completed In this interruption routine, in judging and carrying out the angle of delay of whether the angle 
of delay of whether the tooth lead angle of the alternating current control voltage is carried out first \s 
carried out, it judges whether the level of the position detecting signal Hu is a high level (state of 1 ). 
Consequently, when the level of the position detecting signal Hu is a high level, a driving signal Su is 
extinguished and a driving signal Sx is generated. Moreover, when judged with the level of the position 
detecting signal Hu being a low, a driving signal Su is generated and a driving signal Sx is extinguished. 
Similarly, when carrying out the tooth lead angle of the alternating current control voltage, the level of 
the position detecting signal Hu is judged, when the level of the position detecting signal Hu is a high 
level, a driving signal Su is generated and a driving signal Sx is extinguished. Moreover, when judged with 
the level of the position detecting signal Hu being a low, a driving signal Su is extinguished and a driving 
signal Sx is generated. 

[0127] Similarly, driving signals Sv and Sy are generated by the interruption routine of drawing_2Q , and 
driving signals Sw and Sz are generated by the interruption routine of drawing 21 . 
[0128] Although carried out to making the 180-degree switching control which makes 180 degrees the 
drive period of the switching device of rectification and a switching circuit perform in the above- 
mentioned explanation By controlling the phase of the alternating current control voltage impressed to a 
magneto-coil side through a switching circuit from a load side, or making duty control of the switching 
device of a switching circuit perform, in order to attain the purpose of this invention The switching 
pattern of a switching circuit may not necessarily be a switching pattern in 180-degree switching control 
that what is necessary is just to be able to make the magnetic flux interlinked with the magneto coil of 
the phase in the state of passing the output current for a load fluctuate. 

[01 29] In the example shown in drawing 1 , although the battery is contained in the load 3, when the 
capacitor with a fully large capacity which may function as a voltage accumulation means is contained in 
the load instead of the battery, this invention can be applied. 
[0130] 

[Effect of the Invention] As mentioned above, since the magnetic field which acts on a magneto coil by 
impressing the alternating current control voltage which has a predetermined phase in the magneto coil 
of a permanent magnet generator through a switching circuit from the voltage accumulation means 
included in a load, or making the switching device of this switching circuit turn on and off with a 
predetermined duty ratio is changed suitably and it enabled it to change the property of the permanent 
magnet generator itself according to this invention, the advantage which can give versatility is in control 
of a permanent magnet generator. 

[0131] The various troubles especially produced when the regulator of an output short circuit formula 
was used without using the regulator of an output short circuit formula according to this invention, since 
the output of a generator was controllable are cancelable. 

[0132] Moreover, according to this invention, since the input torque of a permanent magnet generator is 
controllable, an engines acceleration performance can be raised by controlling an input torque to 
mitigate the burden of the internal combustion engine which drives a permanent magnet generator. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

f Drawin g 1] It is the circuit diagram having shown an example of the overall composition of the power 
plant concerning this invention. 

[Drawin g 2] It is the block diagram having shown the still more concrete example of composition of the 
switch control unit of drawing 1 . 

fDrawing 3] It is a circuit diagram for explaining operation of this invention. 
f Drawin g 4] It is a circuit diagram for explaining operation of this invention. 
fDrawing 5] It is a circuit diagram for explaining operation of this invention. 
f Drawin g 6] It is a circuit diagram for explaining operation of this invention. 
[Drawin g 7] It is a circuit diagram for explaining operation of this invention. 
fDrawing 8] It is a circuit diagram for explaining operation of this invention. 

fDrawing 9] It is the wave form chart having shown the wave of the output signal of the position 
transducer used by the power plant of this invention, and the wave of the driving signal generated based 
on this position detecting signal. 

fDrawing 10] It is the wave form chart having shown the phase current which flows in the power plant of 
drawin g 1 , the charging current of a battery, and the wave of the position detecting signal of U phase. 
[ Draw ing 1 1] It is explanatory drawing explaining operation of this invention. 

fDrawing 1 2] In the power plant of drawing 1 . it is the diagram having shown change of the phase of the 
phase voltage to a rotational frequency about the case where various phases of an alternating current 
control voltage are changed. 

f Drawin g 13] (A) is the diagram having shown the phase angle of an alternating current control voltage 
for an example of the relation between the input torque of the power plant of drawing 1 , and a rotational 
frequency for the parameter. (B) is the diagram having shown the phase angle of an alternating current 
control voltage for an example of the relation between the load current (charging current) of the power 
plant of drawing 1 , and a rotational frequency for the parameter. 

fDrawing 14] (A) is the diagram having shown the duty ratio [ in / duty control / for an example of the 
relation between the input torque of the power plant of drawing 1 , and a rotational frequency ] for the 
parameter. (B) is the diagram having shown the duty ratio [ in / duty control / for an example of the 
relation between the load current (charging current) of the power plant of drawingj. . and a rotational 
frequency ] for the parameter. 

f Drawing 15 ] It is the diagram having shown the property of the conventional permanent magnet 
generator that control of a field is not performed. 

fDrawing 16] It is a diagram for explaining an example of a method which generates the driving signal of a 
switching device from the switch control unit used by this invention. <BR> [DrawingJ7] In case a driving 
signal is generated by the method shown in drawing 16 , it is the flow chart which showed an example of 
the algorithm of the main routine of the program performed with a microcomputer. 
[ Drawing 18 ] (A) - (C) is the flow chart which showed an example of the algorithm of the interruption 
routine of this program. 

f Drawin g 19 ] It is the flow chart which showed an example of the algorithm of other interruption routine 

of this program. , 

[Drawjng_20] It is the flow chart which showed an example of the algorithm of the interruption routine of 
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further others of this program. 

[ Drawin g 21] It is the flow chart which showed an example of the algorithm of the interruption routine of 
further others of this program. 
[Description of Notations] 

1 Permanent Magnet Generator 

2 Rectification and Switching Circuit 

3 Load 

4 Switch Control Unit 

B1 Battery (voltage accumulation means) 
C1 Capacitor (voltage accumulation means) 
Fu-Fw Switching device of the surface of a bridge 
Fx-Fz Switching device of the lower side of a bridge 
Su-Sw, Sx-Sz Driving signal 



[Translation done.] 
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3.1n the drawings, any words are not translated. 



DRAWINGS 




[ Drawing 3] 
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[ Drawin g 5] 
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[ Drawin g 9] 
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[ Drawing 14 ] 
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[ Drawin g 1 5] 




[ Drawing 1 6 ] 
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5 CD t E '<D<£^NH£TU CCOh^^rE 

;u * L&M OTTOS©***** SEBE*ftK:«'6»< . 

[0007] ( i > a<fc «3 . »w©»niitt«tt. 

* (R+tp +ro ) iOSfCi^SSCiW 

£ c ( i ) *n«iBibr&i^jK«H(c«c 

|fi*«^R0f*W6ftrc^4»-&«:tt. «5fB««©A 40 

£#t**i«. s2*ft£*tc#fe«»z>A# Hu**>bS 

[0 0 0 8 ] iC5#. *^SBEE«:j:*)W»*«lStr« 
»E#fe««te*5^Ttt. £*©ttl*VB x 

ic (vb «ffl*SE) ^-»W«:«*orisi^ 0 

B«®AAKxrp XN (Kttffitt) fc^otl 
£*>/c&>, fi£*tt> BE*««OAAh^f*ai«:« so 



[0 00 3 ] C CMf©8£E#fe*«fr 6 * ^ U ^(Dmffi 
4*- ?$P±^«ISJg*«OT*Wictt 

[0004] si sttssssriKtt-rirtjKawccKO^ 

**8fS^IiiE»^<fc©— CT4^0/cfc©"C*4. RIB 
tefcl^Trp tt#S««<DA# tE ttxa * 

Rli»W©^ffiR, rp tt*«»DA* hrt^ I c 
tt^f-yoasWt* (*WOtB»«S) > Nttt^H 
CDOfsSfc [ r pm] t^^o 

[0 0 0 5 ] OTfelROT&rtJttmtClS 1 SKtkO/c 
<£ 5 W«tt*t« WEA«H^R ■} W 6 ftT C > 6 » 

&COfc<t"f Hl^ttR+rp + to 
[0 00 6 ] 

TP + TO ) '•• ( 1 ) 

c t &± < t f ft =b ft t i > ft ^ o o 

[0 00 9 ] * fc7lcX«5«C <fe 0 IHBt*fllJSE'r«KE» 

««©B8fcffl*-c^<9f-y *5fc*r*»^ shies tc 

-Cfirftfrofcfc*. «Bfl©SfiilsHEB$K:^ ? f y cc^A 
ft3f5»*^*n4*$*ti^*4t&&tCtt,' 

^aAtcfto/c<b^tc^u^ A U-^<D3St&fflx-f » 
[0010] 
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[0011] «e*tt, tSKKDSEHSEStcfel^fiSSa 
««4tt^S1*syt«>«c-i:«i3ti4A* FJU**** 

r#tt^o/ctie*©*«6«^W. * y Kit*** 
[0 0 1 3 ] ECCtH^jSKSOU^U-^-Ctt, *H» 

aae***^ & & s i i ^ Raa * -3 
[ooi4] *mi<D&tmt* or 

«E W**R* £if JWff «: * £ »«S»c fc 
@ £ C t #-C# £ <fc 5 & 
[0015] *»M©flS©BW». 855»«*»*««i 

mii^m ^ *wj«rr & c <t £ £ <t ^ cc-r & c <t cc & 

[0016] **MOj|CCffi©BW«, fia5««a«r» 
[0017] 

to o i 8 ] *»wcc*5C»r». ^m^-fji/ift^^cD 

[0 0 1 9 ] #«BB(C*J0ir». ^y-;^8»shfe2 
nil <ntt2tt±4>Wfc) M>(t-F^6^o^t 
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[0020] ±iax >r ? ^«itBKB«:«, m^m^o 

[002 1 ]X^;^ibt{t FET 
h7>^^)^W^-7F7>^^, IGBT 
20 (IBI»y-hJBh^>^*) «C^<0, *>*yfH9& 

[0 022] ±IBCDJ: ^cc, »5»««* i ^ftW«:«*& 

cDfita^iinffiffliT^ i . (i£fls»Jtai«BE<o{iti*si 

«M««E©tt«*a*tt«4^*i (««»UW«E© 
40 {itB =3 -Y jKDSI*3*E©(a:ffltcSFt L r ji * # ^ 

[0023] ±iacDcfc fiwccmEBa^a* 5 ** 
x*fWW«E*Eifln^s*a*Kwr, ««3-fju©» 

so ^Eofata**wr^citcj:o, asoffli«Fi4*ffl«8© 
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[0 024] Wm^SLt UtHWPO»»if6C4# 

(cWJ1BWBEOfil[ffl«r^t S -&4 <t 5 &c«j# L T «> <fc l>. 
[0 0 2 6 ] ±8SOJ:^CC, #f69iK:J:fttf, 

;t>***Wt/t. «B©ftiatttB*lftI±S**Ci*«"C 
[0 0 2 7 ] ftEIMHW n ffi ( n 12 3 K±C«») O 

tt, * -r ? ^-lassos* -f * ©Ktt«ra&tf#iB 

[ o o 2 8 ] ^ v ***<ommwmw&wtm 
[0029] ±e©*«"Ctt, £««ffl«ffi<DtMi*£ 

iT5J:9«:«H»r4J:5«:i/'C*>J:c*. c©»£«: 
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[0 0 3 0 ] 

SSPOfllfiSEtWSr^bfcfcO-C, |5IHCCteC»ri »B5El3l 
|» 1 A ilST- 1 B i*>6&4»5»««, 2 

• x >f * ^038. 3 tefti^ 4 y:X * ^lUMlt^ 

[0 0 3 1 ] ^E0$kT- 1 A«, t) v rfWH&SuZtitc 
.0 tt»<D7^-f <Hte?-3-*) 101i, 7 5 

1 0 2Stf 1 0 3 t*1§?Ltcmft\<Dt><D~VihZ> t , 

*n-en©rtas»&c n ist; s mom s***n* «fc s 

20 0, 2©<DMEI?^ti;&2ftTl>£o J&E 1 0 

[0 0 3 2 ] B^f lBtt, 12 OSMBS-rffiSttKCClE 
g^n/c3o<D^@a5Pu, Pv, PwiSrSHS^ 

^,cv i o 4 i . mMm^m^omm^ Pu-pw^n 

[0 03 3 ] HjE^-l Btt«««B©^-^tt^(CKW 

u - p wo-en-en©5KS^fiS $ titcffi&ffi&WEM 
tifr i a (Dli^so^i^^ u 3 -t± e> ^ 
& 0 mmco&Mz* ^©gBPu-Pwco^n^ncD^a 

[0 034] ttteH 1 CC*JC^"C», ffe*=3 >f ;l/0*S«% 
^Til5^±««^K'^ 1 0 4CD**9$#+^&£^<D 

o**sbcc«m(dipiikWi (mBM^omiM) znm 

[0 0 3 5 ] mfc* 1 B©0c^ 1 0 4 (D^SSPP u , P 
vR^P w©5feffiW«ifi^«*ti^n*-^ I Cttt'O 

^^ULu-LwCD-en^tlCC^fT^ffiEW^ 

g(5Pu, p vSCXPwCDlfiffiffiO^fllfiiOfeSaft 
-C9 oa{atl* 5 ^/c{4B«:ffifi Stints. 
50 [0 0 3 6 ] mfc' **f **01»2tt. y-f*-FDu 
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-DwiDx-Dz <t*3*H:/y yis&l&l'Xffif&l'tc 

b<d#-y*~ fdu-dwMDx-d z cc-en-ena! 
a&w&Rs nt zr y v ^safts n/c* a ? rm+F u - 

FwSCfFx^Fzi^ttot^t. 7y*5>8«3 
ftfcX-Y -^I^Fu-FwMFx-F ztC<fc9>W 
^HBtfAMtSft^*. 

[0 0 3 7 ] &*5X-f #4*- FifcilHfeM 

aTx-FziltMOSFET^ffll^ntl^, X 

^ y ^fu-fwMTx-f z ^^n-en«/S-r 

-DwWDx-D z (Ofjy- FR&TS- FtcSttS 

[0 03 8] »«• ^^^^HB2CC*5^t:B, 
-FDu±Dxi©«*WSL ^t-FDviDytO 
8§ftj£L Sy^-/^*- FDw&D z t©ft*^*ti* 
hSSBRouft v^ewWoA*****^^ 20 
r. cftfcOA^BWcUtB. V*HfttfWffl©»«a-Y 
;ud <b K*HM ©ifW-rtsgSft 3 ft r i > 6 . 

[0 0 3 9 ] £tc#-{*- FDu-DwO*V- F©* 
aSafcS&c;^^*- FDx~D z<DTS— FO«ffl« 
H^#*h*ftll»HB©jE«^ 

[0 0 4 0 1 11 K^O/cSSfifc • 7 4 **ISB2CCbl,> 
-C, X^^^Fu-FwMFx-Fz^y-r^ 

D , n m<D zf v > U X *$ t > T ggft«%& n 

ffl©««T-3^;UCc(E«S*&fc«>K:fflt»6n* F^-Y 

[0 04 1 ] »*• 74 y^@B2«:*^r, @^<£>J; 

X-Y ^ f JRf i 1/tMO S F E T4ffl^4*^CC 
tt, XY^^Fu-FwR[>Tx-Fz4^ l J-r^ 
SSftT4±> MOSFET(Wtt±*©FUY>y-^ 

■BSHB^flWSSti*. C©flte. X^f^^Fu- 
F wMT x- F z 4*hW»fl8t4MO S F E TO) 
^£.#4*- F**ft*ft#^*- FDu-DwRO'D 

x-Dztutfflc»t^*- F^y ^^sas«si» 

RCN'F x-F z £^ft^ftmf£T£MO S FEOFUY 
>y-^IB«:*h*tiJJ«B«:y-Y*- FDu-DwRtf 
Dx-Dz *ai^J8«tSCi tc i: 0 Yzf y 

[0 0 4 2 ]*WIf^tlt Xf;f^Fu- J 
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F wStfF x — F z ^r^ft-eftX -Y ? *M§IB©:/ y ? ^ 

^t-FDu-DwM'Dx-Dz 4*ft-eft±«ES 
ttBRO) ^ y * &<D±m<D $4*-* Rtf Tffl© #-Y 
-Ft*-*. 

[0 0 4 3] ftS3B^?f« Bl iK^vf 
^^iKc^$ft/c=2>f r >-y-Cl<h^6^0, ^f" 
»JBi ia>f>fCi i©36J»JHjS3Wi«lHll8©ffi* 

[0 044] tt*jHS^L/"C&C*3W, ^ff y Bl CC«7 

[0 04 5 ] X-Y 7^NRtiai4« 1 Sl3^^Lu- 
L w©R*a«E«:» 0 T»f JEOffifflft £ 3 f gCDS: 

>U v^^2<D7 4 ?*@K*5il,T5&«:3>f,rt/Lu 
-Lw&cEfWtrr &J:M£, X-f ^HBSrflKM"*;^ 
>o y^Fu-FwS^F x-F z^^>^ymW-r 

[0 04 6] ccdJc^c, ^fsgjtcfc^tra:, fi^KS 

*n*«EEWi*a«*6x-Y ^i«5iit»i3 

[004 7 ] &*5*l8*ffl*«:teCi*r , rsfjfca®£ j «SHE 

30 [ 0 0 4 8 ] x -y v ^nwi*«4 m&mmm 1 ©« 

tti-r^cfc^CC ffiKttHJSHu-Hw^cfcO^mSft 

HUST 5X -Y ^ F u-FwStfFx-F z CD^-ft 

y^gi, XY^I^Fu-FwSaTx-Fz 
4, x-Y y^*->9B£*S«:J:9 9BesnfcH*W 

■TSJi^tc, *^-Y^«R-7-«:WWl**#*&^-Y» 
40 ^WBeBi*«iLr^r, »5!6««©aWJW«Ftt* 
R>rS8<D^ff±i-r-2>cJ:^^X-f Fu-FwMF 
x-Fz K^fteniESMf-^S u-S wMS x-Sz 

50 tfastc^rswiHtWft-ra- 
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XL 

[0 05 1] &*5*#fewcc*5i^r«, rigttWKlj <o± 

mm tciotx^7^w> iwBtcfto i am e> & 
[0 0 5 3 1 ismi i ©a*«»*aR««tt** 10 

B4(DltfiE«*ia2tC7nl//c. BI2 &Cfcl,>T4 0 1 tt^ 

^ d?03>t:a-*©cpu , r l CPU40 icett, fit 

[0 0 5 4 ] H^G>n> hu-^40 2«0^OttC>S 

BVRi*6ft^tc^ jei«e«EttiBaas«vR 20 

!§^fi#<t LTCPU4 0 lCDT^n^A^^- KCi* 

[0 05 5] CPU401BX>f ^[ISgCDvW ? 
-T-F u-FwWF x~F ztC*ft*tt^i£T£ffi#i8 
X>f7^Fu-FwSOTx-F 

6iLt^^?3R?Fu^FwSffFx-Fztth 
ipn*aS-i**C<k*}B^T4K«WS^ft#s u^s w 

- s wSO' s x - s z ti«ttff -^ffi*HB84 0 4 *C#*. 

©WfflSfi^ (i^tBFE Toy- b ) tcs^sn 
x-s z#*ft*ft»£ofc£*fc*^ **** F 

u-FwMFx-Fz Of (fflUfi^-CClBttfifl- S u - S 
wM'S x~S z£-^;i£o 

[0 0 5 6 ] #f69Jtcfcl>T», cnecDigffijfe-^^^ 4. 
^ ^ ^Pu^Pwg^Fx-F z&t#x. 
^ ^ y^JR^f-F u-Fw»Tx-F z%Wrfe<Ddt 

6 i oi^m 3^hu-lw(c bpsd $ n £ ^ 

[0 0 5 7 ] *U5r3«M»6X-f * ««f^FE 
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ffiRi#«»Sft. WStSRi ©f«fc»ti*«M»a 

fi-^vi 3^tb®gc pi cD^sfsA^ffi^^-^x e>nr 

[0 0 5 8 ] */fcH^LttC>a^5e«EmaSleI880ai^ 

J:«3^ffU-C, ^R3 ©W»fcK»«IIV r*#S£T 
&Sf»miEf££EIB&4 0 5 ifiWt htx. mmWEN r j&* 
tt$3i£C Pi ©SKA^KA^sntl^o 
[0 0 5 9 ] ^^t!B40 3 Offl^S^- (lEttfe-^ 
o ffi^0K4O4CDA^S J F-) 0^*>. X-f ?*HHM>:7 
i; y^cDTi20X-Y ^SR^F-F x-F z«r*>tKJR«:'r 
4C<k*Jg^-r4l8ttfi^^s x, sy, sz^ti 

FDi, D2MD3©7^-F«5Wt^ 0 9 
-ft-FDl, D2 RtfD3 <D*7V- F©*jifttt^i« 

-C^SHL «ttffi^fl#s x, syMsz«F7> 
2***TRl ^aU-ClgI(jff^ffl^llS§4 0 4 

x - f z (amm^ s x - s z e> n £ <ow&± s 

[0 06 0] b^>^X£TRl CD^-Xtefr*, CPU 
4 0 l*>e>^6n*PWMfI^Spwm <t, ttlSSCP 
l <DtH^t3W*TlIIS4 0 6^ilL"C#^.6nt:C^o 
PWMOTB, ^^^^Fx-Fz^>ftiM 
4JHIHffiU^©tfl» ( r 0j ©ttffi) *r«J$U X^ 
y ^^Fx^Fz%*7t»fcTSJWIHiKU^©tt 

■ ( r i j tfi»T8^i«»©««* 

30 &o 

[0 0 6 1 ] X>f ^^HKSrfllJiS-rSX-f * ^JR^F u 
-F wS»Fx-F z ftILt»nS«»*R!lttJ: 0 
fe/hS < > J£*$gC Pi ©ffl**«iBU^©ttJB 
( r o j PWMff^-Sp^n ifi 

«CCtto-CWBlfB^«#s x-s z#Wfcfll^a*iaH 
4 0 4iC^x.6n^O^Pl±L, PWMil^WfiU^^ 

IEttjff^tlii^0^4 0 4Cc|g8bJg^ff-^ s x— s z 

r yBi *>6»«n-f;bL u^LwCcM8P*HE*-^A4 
X>f -y^^T-F u^FwMT x — F ztfBf^Df**- 

[0 0 6 2] ^yf »J Bl frh^J v fl^Fu-Fw 

sotx-fz fcaortfcnsmawiwiiifflSiH** 

^^.p x ^p z (cggSbfS ^ S x — S z^A6ti*< ft 
50 0, Ctl60X-Y^^5R^Fx-Fz*s*7tt»K:«^ 
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£ft4 0 C«It1t X^7^Fu-FwWF 

y^Fu-FwM'Fx-F zfimWfcttC 

[0 0 6 3 ] 02&C^U/cWCi*. y "7 r E1II5 4 0 3 

y-f*-FDl-D3 4h^>^*TRl i*r 
lHlffi4 0 6 ±{c£V?*~7 4fflWMV&ft*ti j e*i&l& 

Hiss. ^^--^-ftwaiiaiiSRcxawitfiaBiHtti, cp 

[0064] CPU40 i»ffi««HlShu~hw*stH 

^fu-fwsw x-Fz £^ft^ft#TS©#^ 5 
> ^-e^ > tKfiSK-r & /c«>cDigttfi# s u - s wsc; s 

[ 0 0 6 5 ] m 1 <D <fc 5 CCflSBfttHS hu-hw#«0 20 

u--hw*s*n**i«afe-r4fiai*w«*Hu-H 

w<D««tt> (A) - (C) <D<fc5fctt4. 09 

CDtftW^C^ U /c 0 «IsII£-7-©lslKft SttS 0 r C > 4 . fig 

ft-ct>4fctf\ ««=i-fju«:llKT*«Jliac««3^ 

cc-auro*. *teHn%©«"C«. fig^anhu- 

l r 9 0 eiitB^^/c&gK: las $ n-c 1 * 4 fc» , 

fifitttU 8 Hu-Hw U ^ ^ K ft o "C t, » 4 WHS V 

iKu^cc*or^4Wra*«-th*nu«&c^wffio 

[006 6] CCt, X-f^BKMt^^^ 

wft^&aaftri 8ojgcDwrBi^>m g >ccb, ioo 

4&<Dch-r4o CO»^, Plx«i9 (D) Sc^U 
(I) Octree. X^^^Fu-FwSOTx-F 
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[0 0 6 7 ] 0 9 (D) ( I ) «^-f ***¥-F 

u-FwSOT x — F z<D35*SI* v £ — ft 
-eftcDX-f ^^^^C^x.6n4SKttff-^S u-SwS 
VSx-Sz<Dagi5-C7nU/cfeO-C, 09 (D) 

i^su-swwsx-szts^ 0 cfte>©i8ttfi 
#S u-SwWS x-S z#»ko-ct>4JWiH#*-f 
y ^^ F u ^FwR[>T x— F zCOlgSft^ralt?^)^) . 
IgSbfi-^Su-SwRa'S x~S z«Ltl^^^ 
0 rfl^^ u-F wWFx-F z^IftM 

FbTC&4 0 

[0 0 6 8] 09&C^O/c 1 8 0*X-f ?*>y«W<D 

6n4ffia«ittJff -^h u £ i> o Hw^n^nii 
— »©»«*««ao-cc^4WHi) t^»;v^<D±ja©» 

j^-T4X^ ^*3R-T-F u&C>l/F w©*Ktt*BIHib, 

>o titgtfcfcBfi-^H u »i» uh w#*ft«ft{6 u^i/tcft o 

uttl^Fw©TOBIHiT4. ?*iaS8<D^ 

5»«<Dffi*OSB«*tftttl0rCi4»!HI) t^?yo 
Tia©*tJ£-r4X-f ? MR^F xft^UFz (DffittmiB 
<hU ^ 'j v ? yO±2©X ^ 5 f F u & C^U F w© 

fiFx^lF z<D*K«WHIBi^4. 
30 [0 069]H9 (D)6^l (I) CC^0fc<t5tt* 
^/^->tX>f y ^SR^F u-FwM'F x 
-Fz^t>t731i^4, fi?53Cc£*ft4«EEei* 
(07F<D^jrt^<t Lt^vf 'J Bl ) iPh7.A v 
^Fu-FwStfFx-F zfcj:*)fltia3ftfc*^ 

en»n^ft4o 

[0 0 7 0 ] ^gmitte^te* SI 9 (D) U^L 
(I) ^Wcl«X^^A^^>^S»CLt, X 
40 y F u ^F wR»F x ^F z ©X v^*- 

HBSSii LtSl3 -f ;UCEPflD 3 ft 4^SS*iJeu«E©R 

jsmatcsptf 4ttffi 63iftfita * t § 

i±4o ChlcJ:0W3^KilR1'48«Mt*lD 

[0071] afctiTcDittWtctot^t:, #tc2tflfcsijffli« 

ft 6* . « «t«M«E©WH«EK»-r 4tt« * «(4ffl 
50 [0 07 2 ] «E%«a 1 ^6ftW3 CC«»Sft4«« 
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F D u-D wM'D x-D z Wn^X^f » 
^fRT-F u-FwMFx-F z %iSaE?tJ«*ftf 4C<h 

u-FwROT x — F z<D^>*^<D£-f ^ 

fflts-r s c t tc j: o . MM** e $m =i mwc en»o-r 

ffiKBWzfttc J; 0 IS* :a Jl'Jfe e>£ 0 * OTUffiKW <t £ ~ 
[0 0 7 3 ] CC~C\ ^«3-<;KDRiS«EtC>ttOTX 

[0 07 4111 cc^ufcWtttBcctjir^r, XRMcft 
m^^JULu, L vRCfLwi-th-fhilOtrijfctiSfli 
I u , IvRffI w©a»Ki . £«K«@KK: <fc 0 
^3l±6hfcffi««©ftO*1f -Y I u ' , I v ' 
Rtf I w ' ©Wi^tii 1 0 (A) (Dcfc^tCft 

[0 0 7 5 ] HlRtfH2&C^Lfc»*KBte**<^ 
u-FwiT2(OX^ ^fR^-F x-Fz <fctc#tt/c» 

IW>W^^^1 tik#rtf2o©;*>r 

[0 0 7 6 ] ±ffi<DJ: • * -/ * ^lalggcDX ^ 

[0 0 7 7 ] —Wily TBI 0 (B) ©JWBBTl &COl> 
■T-Fx&C/Fz 4. CCD^frtKSTC, 

uffi©ffi«ffi#iE©^tJ->f recast utaotl* 
SSluli, H3«c8HRt5SOfcJ:5«:. ;ULu 

fiiJft- 9^1IB2*6ftW3K:«tia«*«V 
«OttIvO»i5:4. Jfcijaox-f^^Fv 
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*>tfc«*c*£Ti ©JBH^teCiT, UfflOfflWIEWft 
©^IM ^;UC&&£ #&t«:, S4Cc5S^Tt^L/cJ: ^ 

# v ^t-FDv-i[«3-y>f*-FDx-St3 
-f;ULu-««3^^Lv(DSBB. S^*-FDv 
-fi^3 -y-f FDz -»la^Hw-8*3>f 
jHvOlKtStil) 0 fflot, il 0 (B) ©JWMT 

10 [0 0 7 8] laMH&C, 2^©i2©^^^l^FvR 
t^Fwi 1 rXDTSXDZJ ^SR^F-F xi^t>« 
&SH1 OCDS8IBIT2 tC*$C*r«, UfflCDft^TInJ<Dffl« 
% I u ' #H«rtWC*tt*. Sfc 1 ocd±2ox ^ ? * 
JR-f Fwi2 o(DT22<2* -f * FxRffFyt* 

*>«j»ccasiai 0OJWIHT3 cc*$i»r». wtacots 

*j*Iw#*»3««C»n, 2o©±2<D*-Y * **F- 
FuSffFwi lo©Ti2©^-f ?*JR-T-F yi^> 
tfSKctt4Bl 0©*BMT4 JCfcUtH VtiGXtefrfil 
<DtH*8fc I v ' #ftffifflJ&cSSti£o 
20 [ 0 0 7 9 ] C CD<fc 5 *C % SlM 3 WJKiaEftffl** 

fr&ttlc. I v-> I u ' —I w— I v ' — I u— I w 
' — I v©J:^^0fbotl^, cftfc©*^'* 

9 fyBi «:#**» i ctLxmtiz* cco^nmrn 

I c©ffi0*H^T*<t, 010 (A) ttdzm-e^istc 
[0 08 0 ] J: 5 ftc, ^ >f ? ^[oIS§<E>x * * 

^ m a u /c o wp u /c o -r ^ . 

[ 0 0 8 1 ] H 1 1 »«»«W«E©tt«*«^«ftS 

40 £WLmwnfr<Dm$z&ft®*$± Lx^omfrft* i 2 

giT^cb, *«M*3W*tt**mttH 1 l©t 12© J: 

tti b/cia^ic«, HI 1 (O t -12 CD J: *> CC3(£««»*« 

©{itB^iinfiffii LX^<DMtlftZ2 4JgRO*3 6 IS 
iT4i, ^«««*s«nS)WIBi3:*n*nt-24 Stf 
t-36 <D£5fcWfcfc®\fcis7 V-$Z>o 
[0 08 2 ] */cHl l^atm^LXfj:^, $ZffiM'M 
50 VE<DGffl*M&-&Z iffl«*©tttaSft*sfi««:V7 
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[0 08 3 ] cn^oci*^. ^wmE^fttaft 

[0084] *fcB 1 OjSflttlKfeCit . X>f**S 
Bit • X-f it K^'J * ^****H 

[0 0 8 5 1012 ccfc^-r fc rsssgj i^/n^n-c 

o° j . rjifti2 # j <b^3ftri>*iURtt**i* 20 
T^^k^ttl^o *fc TSftl 2j . W2 4 

1 2BL 2 4KSV3 6JSi Ufctte©. timSEcDaffl 

[0 08 6 ] HI 2*>63B6^&<fc5 CC, Hts$E# 1 0 
0 0 [rpm ] S«(|(««I©WH«EK:»-r* 
iIftfl»Bft*3 6flttOfc»^©*^ »«■ 30 

mm s -t±/cig^rcotamEco{4f a £ £ <t ir * £ , 

0 fe tBSE^iStiWI CC * & tctb . r*§»e £ 

[0 0 8 7 ] CftCCttU HI6«3&J±*U-C^< £ 

E£ £P»n u * i » »^ cc tb-< t , s»j w«E & enftn u /c *a 
^o^tsmE^fiti^B^icii^cioc^O, so 
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?:<Dtc#>. |sHK»^±»Or^< SS% 
8§2 *>>*>^ ? f U Bi tc«*&S *i*3S««i* I c #«4> 

[0 08 8] «j*«»«Ea>»iB«BEK:»r 4tl«fl* 

H*5vr&. hi 3 (b) <o<t^tc&s. mm** 

[0 08 9 ] *teSE««BP«EE©ttffift*»tS** 

[0090] ^-rncD[p|RStctei>r 4>, ^©JwmE 
[0091] s/cfiiaiK^c*ji^'rw v 3Sffi$01®mEco 

[0 0 9 2 ] CftR:*tU iBE»*«±»b"Cli< ^ 



J;H^3<^otC><o A^l h^^Oll^Ntc>tfr 
2>mt<D—m*. HI 3 (A) OC^L/Co 

[0093] ±ie<Di&0j-m, x v *m%<»&* J ? 
taimE^fiti^-SiO'c, ^^f^^iHo^'Jvs/o 

aottl^SV A* Yfo* S *4 C i S. 
[0094] ^rfc^^-r-ftbD f te, x-f^*^*- 

n-enTonRO'Toff <hT4<i:, Df = {Ton/ (Ton 
+ Toff ) } x 1 0 0 = (Ton/T) x 1 0 0 [%] V 
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[0 09 5] CCCmQ^LtcX^ y?J*9-~><D 

xRO'F z <t#s*>tRS§«:3n5iai OOTlOWH* 
Wei or, X-f * *-|5|Sg©Tj2©X -Y f **?-Fx-~ 
F z £fifrS©7^ - f -t Jtr* > * 7 3 t>-fci«1=f©;£m 

[0 0 9 6 ] C ©*&-£. Tl©^H«. MtCX-Y -^St 
^-Fx, F z©*>*7©t#!g£, UtB©^)I£Vf|© 
HJI^A'J^. UfB©Sffi©iE:il©Stt£tCj;D. K ] 
fK^-f 4 oO^Pal £ C £ ifi-CiS 

[ 0 0 9 7 ] »9M ( 1 ) : *-Y » **F-F xStfF z 

£#„ 

[ 0 0 9 8 ] Mm ( 2 ) : 7*4 -J ?m*F xSOT z Ifi 

So 

[ 0 0 9 9 ] Mm ( 3 ) : 7,4 *> **?-F xRc>'F z ifi 

[ 0 1 0 0 ] JWRB (4 ) : 74 9 x&O'F z * 

* > tWBT . U ffl©f BSE* 5 *© £ * = 

[0101] ±IB<DWPb1 ( 1 ) tt^L* (4 ) tCbttS* 
-Y 9 *Htt©tt»**ti*ttH 5 US 8 CCTnL/c 
KOTO ( i ) tc*s(,>-c«. UfflcDtl*Ji*W+B©tgSF£<fc 
9 fc*S leftist). 05iC^-r<t^CC. Uffi*6^'i?y 
©±a©^^*- FDu&jl^fcSSSA^-Y y^^FF 

[ 0 1 0 2 ] ffllffl ( 2 ) Kfe^ttt, Vffl©ffiWE**U 
tBCDt@«F£ J; 0 feA^^fcif). Hetc^-Ti^tc. Mil 
©£^«E@i»£jIOT8ltfl5^«^£l3C**&3fe 

[ 0 1 0 3 ] mm ( 3 ) K:*sl>Ttt. UfB©T2©X "f 

«fc 5 CC, .Uffl©8ie«E«^ -f ? ^**F xi^t- 

kd z ££»L-T3SS&3ft. utBotissfctt'- 4 ?^ b 
i tc ttiftn t& c » . c © £ * v *B©ta«*©# < » t- y 

Bl (C^S*of££b"Ciii£nao 

[0104] afcJWIH (4) tCfc^Ttt. UffiOffi*ffi 
ifi&Uitji&tcib. H8tC7jVrJ:5K:. x-^-^iTF 
v, FxSOTz*!t>«*ott. BHKXSiftil 

ft £ Hzifc £ [§] D A£ tt^fe**** 1 ***- 4 • 
[ 0 1 0 5 ] ^ f ^©Ti2©^ -Y v ^^-F x - F z 

^ „ ^ jr^^- 7ttt»tca o "C <,>«xuntf£ d . x -y 7 

^ai-7-F x~F z#*7«t«K&-3-Cl,>**BIHItt, ^ 
ZL4i\,frh*14*- K^y yy^S^lslSS^jfiO-CJi 
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^©f^-f-ftbD f 4 1 0 O^ibfcti^Ctb^ 

r, < tts. * -f » 

#A*< tto-Cl»< . 

[0106] «8IBM»«E©SliS«E«:*f-r 
#-{&tB£ LX^omn&i 1 2Si CfcHteKO^T . 
^-y y*?<DTi&<DX-4 -J V-Hrf-Vf a-—? -f Jt* do ~ 
d4 (do <dl <d2 <d3 <d4 ) £ Ufc*§"£©2£ 
0 *«©ArthA-*£HtSSSN£©RI«. SO'^Sll 

4 (A) Rc>* (B) ICffiOtc. 

[0107] ±ii(Om-Cit. 7 -Y v 3=-@8SO^y f ^© 

r ^ a - t- A %m^fi A ± s J: ^ k o ^ y » ^© 

±2©x^f ^mT- ; &Bif^©'? r ^-^''" c, *>^ 7S ' ti 

6 cfc ^ cc L- -c t> m h ti 
[0108] ±ta©<fc ^(c, ^s6iww«jE©ta[tiftiw» 

[01 0 9 ] fi£o-C, 3£»i6yiBI«ffi©t»HftlWHW*ffto 

30 [OllOimil B2Ktel,>t, 3>Fn-740 
2*Jf8£-r5W#**t&^fi-^fclSU-C. X -f 
©X -Y » ?5^©* -f»^>f©3r-f5> if&mtS « 

» ^©iJZIiJ/cliTa©^ -Y f ^^©-^a-T- -<* | J®1 

4tf Cicero, mm- *4 v rms&zfrh&m 

[0111] C©*i£. ffi^m^©^tBfi^ i £CPU4 
40 OCT ■£ J: 9 Kffifflft Wffll S fc« ^ > - f -f m®&f*>& 

[0112] £ fcil2«Sft£#«:C PU 4 0 1 
1»©A2> h *<5'i^ 3 * * C £ *JBn%T 5 A* 
m^m^****- i> «t 5 *c 0 rte^r . SA* b * * 
0S«*a^(t ^t* 5 -^ 6 hfc £ * tc , $5fS1I^© A^J h 

fe-a-fco, x-y ■^^©T^-T-'f $ij®i4tft>-a-fc»3 

•T-5.c£tcJ;0. m5^ti©A*f-Ai 7; &(a«3-t* 

-c . $gwtc;fr>*> < -r s*yw*fT*>-tt 5 c £ 

50 #S-C£&o 
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[01135 mmm<Dmm*m®)Tz>PiffiMffi 

Ai*5M«ffl^fci!fK, CPU401KAAI- 

[0 114] %tcftMW£<D\Bl&mg.Wl&l<>t%t l Ct l Zffi. 10 
£££«:£ 9. mW©lHl$i3K©^»£M^6<fc^ {c 

-r a c £ *> -c* . mm(Dmmmm.mcmam^M<oxt> 
$SKi©jaiiilK=&i»±-r£ «fc 5 «CT 3 c £ 4>T- * 6. 

[0 1 15]I»- ?-m&2<DX4 vT-M^OX 

a&ttifi hu-h w %885ie««©ia«^isi«:ia«) u# 20 
s^kk 0 i»r . KffiEtftHJS©!RttWti« 

£^<b£i±&;£?££. CPU4 0 lfc8f5£©iSfM&8* 
trb-ttS C £K J: 0 x -Y » ^3RT-©|gSbff -^©ffe^&S 
^ib^tiS^ffi^^^ft** 5 - $iJffli©lCDgtt£iS 

&. £fc»5»*«©«*^«&ffl*K**fc* K 

«. CPlMOlfcJ:*)*-*? ^SB-?-©ll«>fa#©fS£ 
[0116] WT. C P U 4 0 1 CC J: 9 X -f » 

[0117111 (t^O/c^MC. {igtfcttilsh u-h 

w^swenti^ii^ctt, 5fc-r<4s*fcnm-5f h u ~ 

9 ^jR-T-KKttfS^ft^it *>*8IH ) £ 3tJ*©#IB«WWIHI 
(SX-T ^1^*^»S^) ££-^*.£* 
rgX-Y-;-^;-;* 016 (A) tefiStfcffl 
(IfHu^l/. HH <B) «ISfiS^Uifi^Hu4Ci 

urc^-So mi 6 (B) tctei>-c roNj tmfnztxx 
«,>4»nffl«IBttJWIffl*^o. TOFFJ £*7nStl-C^ 4 

[0118] g/c&x -f 9 *m*<oim&m&tmim 

ffl £ ©^f?.£ 1 1 t 2 -Y v f-m+VZ 4 

>?'#-Y> h£ U liX-f'v^'^-VKfeW^X-/ 

» > y # -r > h *tHBH*a* £ or. «E»««©» 
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[0119] 0Jx.tf0 1 6{C?nU/ct«-C«. ^SUfflim 

/<*->(C*H.vc. X-f ****** 
S.K^M5X-( h ti MX-f 

tt& £ L"C. C ft 6 ©tHWWftjS* & *BS© ^^'^> 
*#-Y > Ft onRO' t off tTCOmx. £ -Y ^Ctlt&SIt 
0 Mf««4X^ ? I- it»*Td (01 6C 

£L refits -a- 
[0l20)*fc. SiWWWI*WB«EK:» bTji 
H3-&4*B^tc«. x-Y 

> h ti j&^n-enrettWiHoH^ittaiJfifc*© 

3-ls>fX4l<V ton' Setoff • *t?©BUC*-fv{c 

(H 1 6 D#M) £ L-CiS^3-t±3. 
[0121] fit, S^X^ »^<*->«:J:0#* 
6ft3SX-Y 9^>^jH-f> hti (W 

timn?:Sft3ti-3ti^) sfc«t2 (iwtai«E%aft 
s-a-sti^) *5^msftfc£^tc. isesft^sx^ 9 

t2 (W»WE*iIft3H**»^) ttettti (WW* 

gx » ^*^-©x ^ » ^> y* ^ > hfttMI* * ^ ^ 
CC-fe 9 h (/-Cfg^ -Y "7Ktf»flttf¥*lf *>•&. -Y 
tt^Sii^^^T U/c£#«c^x -Y i> ^^-T- ; £^>t^K 

[0122] ±IB©MS^CPU40 ltCj:<3tT^ti3 

fj:l,^US2 1 tCT^L/c., 
40 [ 0 1 2 3 ] m 1 7«^< -Y>;b-^>£7FLfcfc©T\ 
C©y-Y>^-^>{C*J^riJ. £?&%lL<Dtmit*ft 

d ' <DVmm>S:$tfr&ti. W^-C, 3>FD-7402 

^tHu-H w©il±^ 0 © J- 9 y RO'ilT* 5 0 ©x ^ S> 
ft*W0"C. <4M^ffiff#Hu. Hv, HwOlM* 

■C. ^JW ! t#14^ffi© ! l$tt£-r3fctoCCiE?iiE*iJiaimE 
CDfit+B^: iS nfitB <£ "T ^ ^ * 5 . jt#{ifB£-r 
50 3EL.. jlft<atg£-f £*§-£K«. Hi Btcwbfc^-Yf 
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«:* tl-en^ff j£ ItR OMCCKtt 5 n/c7 ? ^«rffl 

[0 124] ^/cfig^mfi^-Hu-'HwCD^n^ncD 
w h** 0 x * S> * ft: «3rF# 9 x ^#&Hi £ n 6 C £ 
(C.818 (A)^(C) <D»&#J1/~^>*:^t3 

#^>h8t»ffiTd*/c«Td ' ^r-fe ^ Mr^^>^ 
SwSVSx-Sz £#££2-t±£ 0 

( r i j oim) ra>s^5^44ajffi-r4. 

SEKMf-^S u*i»«3i* IEKKf^Sx£^££tf£ 0 

<*ttfct§£Cctt> i»I§Su*lffiSe, mmms 

^Cc&. ffiaH»tH«#HuOU^l/*«jeo. as^w 
ff-^-Hu CD U^l/#i6 u^u-efc ilttfl# 

l&fcBfi # h u <d u«*;uj&HS i"< jut* £ <t ti/cJ* 

^tc«, mmm^s u*r8«si*> ig«jfi-5tsx£#s£ 

[0 12 7] PHUCCOT. 02 0©3d&#;U-*>K:"J; 
0, IB**fSviSyit»4S*, H2 1<DS0ii* 
;l/-*>0cj:*3, |g«i«#Sw<fcSzi***S*4. 

[0128] ietDBMHTtt, SSStS • X-/ * ^[n]3§<DX 

1 8 Offi^W ? *>^1M1BKCfcW4;*-f v*ls9>**- 

[o i 2 9 ] 0 i cc^ofctffl-c&i. AWaKix^ya* 
^ntc^^, ^yf-yoKOcc, HEE§»#&<to 
r«ttLf#*+#fc:SHrts*:* ^ n > -r >if*^15fcc$ so 
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[0130] 

6Ut©J:5«:. WWKihtt fiffifc 

EPJnrr*3&\ s/diix>f ^assox-r ^**-f-*Bf 

[0131] Wc. #fPJ&cJ;fttf, W*S»3C©U¥ 

^c^ox^tcm^ (Dmm&ZMm? scims. 

[0132] $fc#f^t ±ntf , ®5^m^CDA* h 

[01] *»WCc«to4»^K(D*f*fl9a«fiE(0— « 
£^Gfc[e]&g0-e£>£ o 

[03] *»wo«if¥*ttMr4fca6©iaBiar*s. 
[04] #«wo«iff*»wf 4fca>©iaBBi"c*s. 

[05] *^(Dtt{^*KW*r*ft:&(OHBBir*4. 
[06] *»M©«ff*»W^ifc«>©|5iaiar**. 
[07] ^WOttf^itttWr-S/cAOIslKiar**. 
[0 8] *»BJOtt^*8ftl8T4/cfeO|p||ISHT?*5 B 

[09] *mm&nmwvm^2>iim&mm<Dttijjm 
[0 1 o ] 0 1 ©is««Bfcfci>raft£tB«*£^ ? 

[011] *»WO»ff«r»WrS»9iHr»4. 

[0 1 2 ] 0 1 ©««Sia«:*jCir, S!iKWfl8I«BE<Dffi 

[013] (A) ttH10f«««©A#h^*<fc0l6 
tcio-r^U/ciBig-c**, (B) «Hi©si«SgB© 

ffl^E^Dfitg^ /ci^0r * 

<£><> 

[014] (A) BilO*S8i©A* V)V>7tm& 



(14) 



25 



ins] m^<omm^u^nu^^om^wmm,o 

[116] y^Um^U^h^^ v 

[117] 01 BCCTSL/c^ffiOCcfcOJ^ttfs^^^ 

[118] (A) - (C) tiig^a^^AOSIji*^- 
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[12 0] ra^ny^ACDHtcffeiDSJii^^-^^OT 
[12 1] [aJ?'P^7 A<DJgCCffeCDf!ii^^^-^>CDr 
J 

1 E8E#SS« 
3 

4 * 4 v rmwgkSi 

bi ><?^y (HH^st^s) 

Ci n>ir>it <«ES«*K> 
Fu-Fw ^ U ? ^©±i2©X 9 
Fx-Fz ^'J-; ycDT2CDX v 
Su-Sw, Sx-Sz lESijff-^ 



[0 1 ] 



[03] 



IB 




, ^— n ,3 

Fu. Fv _ Fw 1|~ 



2 



-/ 



WW* 




1/1 



_.x 2 




[017] 



I 



Hu, Hv. Hw<0x, i>&m 




NO 



(15) 
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[06] 



mi] 





t-12 



t-36 




B. 



CA) Hu 
(B) Hvj 



i 



CD) Vu 

(E) Vv_[ 

(F) vw 
CG) Vx 
(H) Vy 



CD Vz l | 

0* BO* 



Su- 



*Sv 



Sx 



^ e- 



s 2 - 



120* 180* 240* 3WT 3&0* 
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cx 



15] 




16] 



(A) Hi- 
CB) - 



ON 



ON 



OFF 



I L 



CO 



CD) 



Si_ 



Td 



toft 



Td 

: -s-Td '- 



to if ' 



[018] 

CA) 



T 

(ret) 



(B) 



(C) 









J 





RET 
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